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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide electrolyte composition in which energy 
conversion efficiency of solar battery can be improved, and further, in which a 
high energy conversion efficiency can be obtained when the solar battery is used 
in the environment of higher temperatures. 



SOLUTION: The electrolyte is equipped with an electrolyte containing at least 
one kind of imidazolium salt selected from the group composed of 1- 
methyl-3-propylimidazolium iodide, 1-methyl-3-isopropylimidazolium iodide, 1- 
methyl-3-butylimidazolium iodide, 1-methyl-3-isobutylimidazolium iodide and 
1-methyl-3-s-butylimidazolium iodide, halogen-containing compound and a 
compound which contains at least one kind of element selected from the group 
composed of N, P and S and which is possible to form an onium salt with the 
halogen-containing compound. 
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CLAIMS 
[Claim(s)] 

[Claim 1] 1-methyl-3-propyl imidazolium iodide, 1-methyl-3-isopropyl 
imidazolium iodide, The electrolyte containing at least one kind of imidazolium 
salt chosen from the group which consists of 1-methyl-3-butyl imidazolium iodide, 
1-methyl-3-isobutyl imidazolium iodide, and 1-methyl-3-s butyl imidazolium 
iodide, The electrolyte constituent characterized by providing the compound 
containing at least one kind of element chosen from the group which it dissolves 
in the halogen content compound dissolved in said electrolyte, and said 



electrolyte, and can form said halogen content compound and onium salt, and 
which consists of N, P, and S. 

[Claim 2] said N and P — and — an S twist - the electrolyte constituent according 
to claim 1 characterized by the compound containing at least one kind of 
element chosen from a group having at least one kind of radical chosen from the 
group which consists of the 1st class amino group, the 2nd class amino group, 
the 3rd class amino group, and a phosphoretted hydrogen radical (-PH2). 
[Claim 3] The compound containing at least one kind of element chosen from the 
group which consists of said N, P, and S A tris-2 aminoethyl amine, poly diaryl 
monomethylamine, the poly allyl compound dimethylamine, The poly dimethyl 
allylamine, the poly allylamine, poly dimethylaminoethyl methyl methacrylate, 
Poly dimethylaminoethyl methacrylate, polyvinyl phenyl diphenylphosphine, 1, 
2-phenylene screw phosphine, 1, a 3-bis(diphenyl phosphino) propane, 1, a 
5-bis(diphenyl phosphino) pentane, bis(methylthio) methane, 1 and 
1-bis(methylthio)-2-nitro ethylene and (**) -- the electrolyte constituent according 
to claim 1 characterized by being one or more sorts of compounds chosen from 
the group which consists of an ethyl sulfide, the polyvinyl phenyl phenylthio ether, 
and ethyl (bis-ethyl thio) acetate. 

[Claim 4] The electrolyte constituent according to claim 1 characterized by 
furthermore the organic solvent containing. 



[Claim 5] The electrolyte constituent according to claim 4 characterized by the 
content of said organic solvent being 65 or less % of the weight. 
[Claim 6] The electrolyte constituent according to claim 1 characterized by 
furthermore water containing. 

[Claim 7] The content of water is an electrolyte constituent according to claim 6 
characterized by being 10 or less % of the weight when the total quantity with 
said imidazolium salt is made into 100 % of the weight. 

[Claim 8] The content of water is an electrolyte constituent according to claim 6 
characterized by being 0.01 % of the weight or more and 10 % of the weight or 
less when the total quantity with said imidazolium salt is made into 100 % of the 
weight. 

[Claim 9] Said halogen content compound is an electrolyte constituent according 
to claim 1 characterized by consisting of at least one kind chosen from the 
compound shown in the following-izing 1 -izing 7. 
[Formula 1] 



O R 3 H 




However, in the above-izing 1, said R2 is a divalent organic radical, said R1 is an 
organic radical containing a halogen atom, and said R4 is [ said R3 is a univalent 
organic radical and ] a univalent organic radical. 
[Formula 2] 



However, said R7 is a divalent organic radical, in the above-izing 2, said R1 is an 
organic radical containing a halogen atom, and said R9 is [ said R1' is an organic 
radical containing a halogen atom, and / said R5 is a divalent organic radical, 
and / said R6 is a univalent organic radical, and / said R8 is a univalent organic 
radical, and ] a divalent organic radical. 
[Formula 3] 
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However, in the above-izing 3, said R1 is an organic radical containing a 
halogen atom, said R10 is a univalent organic radical, and said R1 1 is a divalent 



organic radical. 
[Formula 4] 
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However, in the above-izing 4, said R1' is an organic radical containing a 
halogen atom, said R1 is an organic radical containing a halogen atom, and said 
R13 is [ said R12 is a divalent organic radical and ] a divalent organic radical. 
[Formula 5] 




However, in the above-izing 5, said R15 is -(C=0)- or -CH-, said R1 is an organic 
radical containing a halogen atom, said R1' is an organic radical containing a 
halogen atom, said R14 is -(C=0)- or -CH-, and said R17 is [ said R16 is a 



divalent organic radical and ] a divalent organic radical. 



[Formula 6] 
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However, in the above-izing 6, said R1" is an organic radical containing a 
halogen atom, said R1 is an organic radical containing a halogen atom, and said 
R19 is [ said R18 is a divalent organic radical and ] a divalent organic radical. 
[Formula 7] 




However, in the above-izing 7, said R20 is a divalent organic radical, said R1 is 
an organic radical containing a halogen atom, and said R22 is [ said R1' is an 
organic radical containing a halogen atom, and / said R21 is a univalent organic 
radical and ] a divalent organic radical. 

[Claim 10] said N and P ~ and — an S twist — the electrolyte constituent 



according to claim 1 characterized by the compound containing at least one kind 
of element chosen from a group consisting of at least one kind chosen from the 
compound shown in the following-izing 8 -izing 14. 
[Formula 8] 



o R 3 H 




however, the above-izing 8 ~ setting -- said R1 - N and P — and - an S twist 
said R2 is a divalent organic radical, it is a radical containing the atom which 
consists of at least one kind of atom chosen from a group, and said R4 is [ said 
R3 is a univalent organic radical, and ] a univalent organic radical. 



[Formula 9] 




In the above-izing 9, said R1 is a radical containing the atom which consists of at 
least one kind of atom chosen from the group which consists of N, P, and S. 
However, said R1' N and P — and — an S twist — said R7 is a divalent organic 



radical, it is a radical containing the atom which consists of at least one kind of 
atom chosen from a group, and said R9 is [ said R5 is a divalent organic radical, 
and / said R6 is a univalent organic radical, and / said R8 is a univalent organic 
radical, and ] a divalent organic radical. 
[Formula 10] 



H OH OH 




O OH OH 

however, the above-izing 10 - setting -- said R1 ~ N and P -- and an S twist - 
it is a radical containing the atom which consists of at least one kind of atom 
chosen from a group, and said R10 is a univalent organic radical, and said R11 
is a divalent organic radical. 
[Formula 1 1] 



H 

I 




however, the above-izing 11— setting - said R1 - N and P - and -- an S twist - 
the radical containing the atom which consists of at least one kind of atom 
chosen from a group - it is - said R1' N and P - and - an S twist - it is a 
radical containing the atom which consists of at least one kind of atom chosen 
from a group, and said R12 is a divalent organic radical, and said R13 is a 
divalent organic radical. 



[Formula 12] 




In the above-izing 12, said R1 is a radical containing the atom which consists of 
at least one kind of atom chosen from the group which consists of N, P, and S. 



However, said R1' N and P - and - an S twist — said R15 is -(C=0)- or -CH-, it is 
a radical containing the atom which consists of at least one kind of atom chosen 
from a group, said R14 is -(C=0)- or -CH-, and said R17 is [ said R16 is a 
divalent organic radical, and ] a divalent organic radical. 
[Formula 13] 



however, the above-izing 13 - setting said R1 -- N and P -- and - an S twist -- 
the radical containing the atom which consists of at least one kind of atom 
chosen from a group - it is -- said R1' - N and P - and -- an S twist -- it is a 
radical containing the atom which consists of at least one kind of atom chosen 
from a group, and said R18 is a divalent organic radical, and said R19 is a 
divalent organic radical. 
[Formula 14] 
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In the above-izing 14, said R1 is a radical containing the atom which consists of 
at least one kind of atom chosen from the group which consists of N, P, and S. 
However, said R1 f N and P ~ and - an S twist - said R20 is a divalent organic 
radical, it is a radical containing the atom which consists of at least one kind of 
atom chosen from a group, and said R22 is [ said R21 is a univalent organic 
radical, and ] a divalent organic radical. 

[Claim 11] The opposite substrate which counters on a front face with the 
n-type-semiconductor electrode currently adsorbed in coloring matter, and said 
n-type-semiconductor electrode, Said n-type-semiconductor electrode of said 
opposite substrate, and the electric conduction film formed in the field which 
counters, N and P - and - an S twist - with the polymer of the onium salt 
formed from the compound containing at least one kind of element chosen from 
a group, and a halogen content compound 1-methyl-3-propyl imidazolium iodide, 
1-methyl-3-isopropyl imidazolium iodide, The electrolyte containing at least one 
kind of imidazolium salt chosen from the group which consists of 
1-methyl-3-butyl imidazolium iodide, 1-methyl-3-isobutyl imidazolium iodide, and 
1-methyl-3-s butyl imidazolium iodide is contained. And the photosensitization 
mold solar battery characterized by providing the gel electrolyte which relays 
said n-type-semiconductor inter-electrode charge transport to said electric 



conduction film. 

[Claim 12] Said halogen content compound is a photosensitization mold solar 
battery according to claim 11 characterized by the halogen atomic numbers per 
molecule being two organic halogenides. 

[Claim 13] said N and P - and - an S twist - the photosensitization mold solar 
battery according to claim 1 1 characterized by the compound containing at least 
one kind of element chosen from a group having at least one kind of radical 
chosen from the group which consists of the 1st class amino group, the 2nd 
class amino group, the 3rd class amino group, and a phosphoretted hydrogen 
radical (-PH2). 

[Claim 14] The compound containing at least one kind of element chosen from 
the group which consists of said N, P, and S A tris-2 aminoethyl amine, poly 
diaryl monomethylamine, the poly allyl compound dimethylamine, The poly 
dimethyl allylamine, the poly allylamine, poly dimethylaminoethyl methyl 
methacrylate, Poly dimethylaminoethyl methacrylate, polyvinyl phenyl 
diphenylphosphine, 1, 2-phenylene screw phosphine, 1, a 3-bis(diphenyl 
phosphino) propane, 1, a 5-bis(diphenyl phosphino) pentane, bis(methylthio) 
methane, 1 and 1-bis(methylthio)-2-nitro ethylene, a (**) ethyl sulfide, The 
photosensitization mold solar battery according to claim 11 characterized by 
being one or more sorts of compounds chosen from the group which consists of 



the polyvinyl phenyl phenylthio ether and ethyl (bis-ethyl thio) acetate. 
[Claim 15] Said gel electrolyte is a photosensitization mold solar battery 
according to claim 1 1 characterized by containing an organic solvent further. 
[Claim 16] The content of said organic solvent in said gel electrolyte is a 
photosensitization mold solar battery according to claim 15 characterized by 
being 65 or less % of the weight. 

[Claim 17] The content of said organic solvent in said gel electrolyte is a 

photosensitization mold solar battery according to claim 15 characterized by 

being 1 % of the weight or more and 20 % of the weight or less. 

[Claim 18] Said gel electrolyte is a photosensitization mold solar battery 

according to claim 1 1 characterized by containing water further. 

[Claim 19] The content of the water in said gel electrolyte is a photosensitization 

mold solar battery according to claim 18 characterized by being 10 or less % of 

the weight when the total quantity with said imidazolium salt is made into 100 % 

of the weight. 

[Claim 20] The content of the water in said gel electrolyte is a photosensitization 
mold solar battery according to claim 18 characterized by being 0.01 % of the 
weight or more and 10 % of the weight or less when the total quantity with said 
imidazolium salt is made into 100 % of the weight. 

[Claim 21] The content of the water in said gel electrolyte is a photosensitization 



mold solar battery according to claim 18 characterized by being 0.5 % of the 
weight or more and 5 % of the weight or less when the total quantity with said 
imidazolium salt is made into 100 % of the weight. 

[Claim 22] Said halogen content compound is a photosensitization mold solar 
battery according to claim 1 1 characterized by consisting of at least one kind 
chosen from the compound shown in the above-izing 1 --izing 7. 
[Claim 23] said N and P - and - an S twist - the photosensitization mold solar 
battery according to claim 1 1 characterized by the compound containing at least 
one kind of element chosen from a group consisting of at least one kind chosen 
from the compound shown in the above-izing 8 -izing 14. 

[Claim 24] The opposite substrate which counters on a front face with the 
n-type-semiconductor electrode currently adsorbed in coloring matter, and said 
n-type-semiconductor electrode, Said n-type-semiconductor electrode of said 
opposite substrate, and the electric conduction film formed in the field which 
counters, It is the manufacture approach of a photosensitization mold solar 
battery of providing the gel electrolyte which relays said n-type-semiconductor 
inter-electrode charge transport to said electric conduction film. 
1-methyl-3-propyl imidazolium iodide, 1-methyl-3-isopropyl imidazolium iodide, 
The electrolyte containing at least one kind of imidazolium salt chosen from the 
group which consists of 1-methyl-3-butyl imidazolium iodide, 1-methyl-3-isobutyl 



) 

imidazolium iodide, and 1-methyl-3-s butyl imidazolium iodide, [ which can form / 
the halogen content compound dissolved in said electrolyte, and / said halogen 
content compound and onium salt while dissolving in said electrolyte ] N and P - 
and -- an S twist — with the process made to permeate said 
n-type-semiconductor electrode while pouring the electrolyte constituent 
possessing the compound containing at least one kind of element chosen from a 
group into the gap which exists between said n-type-semiconductor electrodes 
and said electric conduction film Said N, P - and - an S twist — by forming the 
polymer of onium salt from the compound containing at least one kind of element 
chosen from a group, and said halogen content compound The manufacture 
approach of the photosensitization mold solar battery characterized by providing 
the process which is made to gel said electrolyte constituent and obtains said gel 
electrolyte. 

[Claim 25] The manufacture approach of the photosensitization mold solar 
battery according to claim 24 characterized by performing 50-200-degree C heat 
treatment in the case of said gelation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 
photosensitization mold solar battery of using said electrolyte constituent for an 
electrolyte constituent and the photosensitization mold solar-battery list which 
used this electrolyte constituent. 
[0002] 

[Description of the Prior Art] The general structure of a photosensitization mold 
solar battery is indicated by JP, 1-220380, A. This solar battery is equipped with 
the electrode (oxide electrode) which consisted of things which made the front 
face of the transparence semi-conductor layer which consists of a particle of a 
metallic oxide support coloring matter, this electrode and the transparent 
electrode which counters, and the liquefied carrier moving bed by which it is 
placed between inter-electrode [ said ]. Since such a solar battery has the 
liquefied carrier moving bed, it is called the photosensitization mold solar battery 
of a wet method. 

[0003] Said photosensitization mold solar battery operates through the following 
processes. That is, from a transparent electrode side, the light which carried out 
incidence reaches the coloring matter supported by the transparence 
semi-conductor layer front face, and excites this coloring matter. The excited 



coloring matter passes an electron for whether being Sumiya in a transparence 
semi-conductor layer. The coloring matter just charged by losing an electron on 
the other hand is neutralized by the reception electrical-and-electric-equipment 
target in an electron from the ion diffused from the carrier moving bed. The ion 
which passed the electron is diffused in a transparent electrode, and receives an 
electron. A wet photosensitization mold solar battery operates by using as a 
negative electrode and a positive electrode this oxide electrode and the 
transparent electrode which counters this, respectively. 

[0004] A low-molecular solvent is used in a wet photosensitization mold solar 
battery. It is necessary to shield severely in order to prevent this liquid spill. 
However, it is difficult to maintain shielding between long years, and worries 
about the effect to degradation and the environment of a component function by 
evaporation of a solvent molecule, or solvent disappearance by the liquid spill. 
From such a thing, using the ion conductivity solid electrolyte which does not 
contain a low-molecular solvent, or the solid-state organic substance of 
electronic conduction nature is proposed instead of the liquefied carrier moving 
bed. Such a solar battery is called all solid-state photosensitization mold solar 
batteries. 

[0005] In these solid-states photosensitization mold solar battery, although there 
is no fear of ****, a new trouble has arisen. That is, since contact to Ti02 and an 



electrolyte runs short with the lack of trespass of the solid electrolyte of a 
between [ Ti02 particles with large surface area ] while electric resistance 
increases, an energy conversion efficiency falls. Moreover, since the coefficients 
of thermal expansion of a semiconductor electrode and a solid-state conduction 
ingredient differ, in the heat cycle, the junction interface of a semiconductor 
electrode and a solid-state conduction ingredient tended to peel, and 
degradation of the energy conversion efficiency for it has arisen. 
[0006] As explained above, a wet photosensitization mold solar battery has a 
trouble of disappearance of a solvent in the leakage list of the liquefied carrier 
moving bed. On the other hand, all solid-state photosensitization mold solar 
batteries have a trouble of peeling in the junction interface of a semiconductor 
electrode and a solid-state conduction ingredient in a heat cycle in buildup of 
electric resistance, and a contact lack list. 

[0007] Since it is such, the photosensitization mold solar battery equipped with a 
gel electrolyte is proposed. This gel electrolyte contains the electrolyte which 
consists of iodine and an iodide, the organic solvent in which said electrolyte is 
dissolved, and a gelling agent. That is, the solvent in which iodine is dissolved 
consists only of an organic solvent in said gel electrolyte. 

[0008] However, since it is easy to escape an organic solvent outside through 
the closure section of a solar battery, the presentation of a gel electrolyte 



deteriorates by volatilization of an organic solvent, and a photosensitization mold 
solar battery equipped with the gel electrolyte which has said presentation has 
the trouble that an energy conversion efficiency falls. 
[0009] 

[Problem(s) to be Solved by the Invention] By using a new electrolyte, this 
invention can improve the energy conversion efficiency of a solar battery, and 
also when a solar battery is further used for it under hot environments, it aims at 
offering the manufacture approach of the electrolyte constituent which can be 
obtained by the high energy conversion efficiency, a photosensitization mold 
solar battery, and a photosensitization mold solar battery. 
[0010] 

[Means for Solving the Problem] The electrolyte constituent concerning this 
invention 1 -methyl-3-propyl imidazolium iodide, 1 -methyl-3-isopropyl 
imidazolium iodide, 1-methyl-3-butyl imidazolium iodide, The electrolyte 
containing at least one kind of imidazolium salt chosen from the group which 
consists of 1-methyl-3-isobutyl imidazolium iodide and 1-methyl-3-s butyl 
imidazolium iodide, N and P which it dissolves in the halogen content compound 
dissolved in said electrolyte, and said electrolyte, and can form said halogen 
content compound and onium salt - and — an S twist ~ it is characterized by 
providing the compound containing at least one kind of element chosen from a 



group. 

[001 1] The n-type-semiconductor electrode by which the photosensitization mold 
solar battery concerning this invention is adsorbed in coloring matter on the front 
face, Said n-type-semiconductor electrode, the opposite substrate which 
counters, and said n-type-semiconductor electrode of said opposite substrate 
and electric conduction film formed in the field which counters, N and P — and — 
an S twist - with the polymer of the onium salt formed from the compound 
containing at least one kind of element chosen from a group, and a halogen 
content compound 1-methyl-3-propyl imidazolium iodide, 1-methyl-3-isopropyl 
imidazolium iodide, The electrolyte containing at least one kind of imidazolium 
salt chosen from the group which consists of 1-methyl-3-butyl imidazolium iodide, 
1-methyI-3-isobutyl imidazolium iodide, and 1-methyl-3-s butyl imidazolium 
iodide is contained. And it is characterized by providing the gel electrolyte which 
relays said n-type-semiconductor inter-electrode charge transport to said electric 
conduction film. 

[0012] The manufacture approach of the photosensitization mold solar battery 
concerning this invention The opposite substrate which counters on a front face 
with the n-type-semiconductor electrode currently adsorbed in coloring matter, 
and said n-type-semiconductor electrode, Said n-type-semiconductor electrode 
of said opposite substrate, and the electric conduction film formed in the field 



which counters, It is the manufacture approach of a photosensitization mold 
solar battery of providing the gel electrolyte which relays said 
n-type-semiconductor inter-electrode charge transport to said electric 
conduction film. 1-methyl-3-propyl imidazolium iodide, 1-methyl-3-isopropyl 
imidazolium iodide, The electrolyte containing at least one kind of imidazolium 
salt chosen from the group which consists of 1-methyl-3-butyl imidazolium iodide, 
1-methyl-3-isobutyl imidazolium iodide, and 1 -methyl-3-s butyl imidazolium 
iodide, [ which can form / the halogen content compound dissolved in said 
electrolyte, and / said halogen content compound and onium salt while 
dissolving in said electrolyte ] N and P — and an S twist — with the process 
made to permeate said n-type-semiconductor electrode while pouring the 
electrolyte constituent possessing the compound containing at least one kind of 
element chosen from a group into the gap which exists between said 
n-type-semiconductor electrodes and said electric conduction film said N and P 
— and — an S twist — it is characterized by providing the process which is made 
to gel said electrolyte constituent and obtains said gel electrolyte by forming the 
polymer of onium salt from the compound containing at least one kind of element 
chosen from a group, and said halogen content compound. 
[0013] Moreover, the electrolyte constituent characterized by providing the 
compound which has at least one kind of nitrogen content radical chosen from 



the group which consists of the 1st class amino group which according to this 
invention it dissolves in the electrolyte containing a reversible redox couple, the 
halogen content compound dissolved in said electrolyte, and said electrolyte, 
and can form said halogen content compound and onium salt, the 2nd class 
amino group, and the 3rd class amino group is offered. 

[0014] Furthermore, the n-type-semiconductor electrode by which the front face 
is adsorbed in coloring matter according to this invention, Said 
n-type-semiconductor electrode, the opposite substrate which counters, and 
said n-type-semiconductor electrode of said opposite substrate and electric 
conduction film formed in the field which counters, The polymer of the onium salt 
formed from the compound which has at least one kind of nitrogen content 
radical chosen from the group which consists of the 1st class amino group, the 
2nd class amino group, and the 3rd class amino group, and a halogen content 
compound, The photosensitization mold solar battery characterized by providing 
the gel electrolyte which contains the electrolyte containing a reversible redox 
couple, and relays said n-type-semiconductor inter-electrode charge transport to 
said electric conduction film is offered. 

[0015] Furthermore, the n-type-semiconductor electrode by which the front face 
is adsorbed in coloring matter according to this invention, Said 
n-type-semiconductor electrode, the opposite substrate which counters, and 



said n-type-semiconductor electrode of said opposite substrate and electric 
conduction film formed in the field which counters, The electrolyte which is the 
manufacture approach of a photosensitization mold solar battery of providing the 
gel electrolyte which, relays said n-type-semiconductor inter-electrode charge 
transport to said electric conduction film, and contains a reversible redox couple, 
[ which can form / the halogen content compound dissolved in said electrolyte, 
and / said halogen content compound and onium salt while dissolving in said 
electrolyte ] The electrolyte constituent possessing the compound which has at 
least one kind of nitrogen content radical chosen from the group which consists 
of the 1st class amino group, the 2nd class amino group, and the 3rd class 
amino group The process made to permeate said n-type-semiconductor 
electrode while pouring into the gap which exists between said 
n-type-semiconductor electrodes and said electric conduction film, The 
manufacture approach of the photosensitization mold solar battery characterized 
by providing the process which is made to gel said electrolyte constituent and 
obtains said gel electrolyte is offered by forming the polymer of onium salt from 
the compound which has said nitrogen content radical, and said halogen content 
compound. 
[0016] 

[Embodiment of the Invention] The 1-methyI-3-propyl imidazolium iodide the 



electrolyte constituent concerning this invention is indicated to be to the 
following-ization 15, 1-methyl-3-isopropyl imidazolium iodide, 1-methyl-3-butyl 
imidazolium iodide, The electrolyte containing at least one kind of imidazolium 
salt chosen from the group which consists of 1-methyl-3-isobutyl imidazolium 
iodide and 1-methyl-3-s butyl imidazolium iodide, The compound containing at 
least one kind of element A chosen from the group which it dissolves in the 
halogen content compound dissolved in said electrolyte and said electrolyte, and 
can form said halogen content compound and onium salt, and which consists of 
N, P, and S is provided. 

[0017] In addition, said electrolyte has the gestalt of a liquid. 
[0018] 

[Formula 15] 



[0019] Said imidazolium salt is a compound which crystallization hardly 
produces to near -20 degree C, and is not disassembled to near 200 degree C. 
That is, said imidazolium salt can take the gestalt of a liquid within the limits of 




-20 degrees C - 200 degrees C. 

[0020] This electrolyte constituent is prepared by dissolving said compound and 
said halogen content compound in said electrolyte, for example. Said electrolyte 
constituent is liquid. Moreover, by dissolving the compound containing said 
element A in said electrolyte, by preparing Electrolyte A and dissolving said 
halogen content compound in said electrolyte, Electrolyte B is prepared and 
Electrolyte A and Electrolyte B which were obtained are kept. It is possible to use 
the mixed electrolyte which is the need about the kept electrolyte A and 
Electrolyte B and which was mixed by the way and obtained as an electrolyte 
constituent. 

[0021] As for said electrolyte, it is desirable that a reversible redox couple is 
included. 

[0022] Said reversible redox couple can be supplied from the mixture of iodine 
(12) and an iodide, an iodide, a bromide, hydroquinone, a TCNQ complex, etc. 
The redox couple which consists of iodine, I- supplied from the mixture of an 
iodide, and 13- especially is desirable. 

[0023] As for said redox couple, it is desirable to show an oxidation reduction 
potential smaller 0.1-0.6v than the oxidation potential of the coloring matter 
mentioned later. The redox couple which shows an oxidation reduction potential 
smaller 0.1-0.6v than the oxidation potential of coloring matter can receive an 



electron hole from the coloring matter with which a reduction kind like for 
example, I- oxidized. While being able to carry out the rate of the charge 
transport between a n-type-semiconductor electrode and the electric conduction 
film early with the electrolyte containing this redox couple, an open end electrical 
potential difference can be made high. 

[0024] Said electrolyte constituent may contain the iodide further. As said iodide, 
the fused salt of the iodide of alkali metal, the iodide of an organic compound, 
and an iodide etc. can be mentioned, for example. 

[0025] As fused salt of said iodide, the iodide of heterocycle nitrogen-containing 
compounds, such as an imidazolium salt, pyridinium salt, quarternary 
ammonium salt, a pyrrolidinium salt, a PIRAZORIJIUMU salt, an iso thia 
ZORIJINIUMU salt, and an iso OKISAZORIJINIUMU salt, can be used. 
[0026] As fused salt of said iodide, for example 1 and 1 -dimethyl imidazolium 
iodide, 1-methyl-3-ethyl imidazolium iodide, 1-methyl-3-pentyl imidazolium 
iodide, 1-methyl-3-isopentyl imidazolium iodide, 1-methyl-3-hexyl imidazolium 
iodide, 1-methyl-3-iso hexyl (branching) imidazolium iodide, 1-methyl-3-ethyl 
imidazolium iodide, 1, 2-dimethyl-3-propyl imidazole iodide, 1-ethyl-3-isopropyl 
imidazolium iodide, 1-propyl-3-propyl imidazolium iodide, pyrrolidinium iodide, 
etc. can be mentioned. One sort chosen from the classes mentioned above or 
two sorts or more can be used for the fused salt of said iodide. 



[0027] Said electrolyte constituent can contain an organic solvent. Since the 
electrolyte constituent containing an organic solvent can lower viscosity, it tends 
to permeate a n-type-semiconductor electrode. 

[0028] As said organic solvent, dimethoxyethane, diethoxy ethane, etc. are 
mentioned as the chain-like ether, such as a tetrahydrofuran and 2 1 methyl 
tetrahydrofuran, as chain-like carbonate, such as annular carbonate, such as 
ethylene carbonate (EC) and propylene carbonate (PC), dimethyl carbonate, 
methylethyl carbonate, and diethyl carbonate, gamma-butyrolactone, an 
acetonitrile, methyl propionate, ethyl propionate, and cyclic ether, for example. 
At least one kind chosen from the classes mentioned above can be used for said 
organic solvent. 

[0029] As for the content of the organic solvent in said electrolyte constituent, it 
is desirable to carry out to 65 or less % of the weight. When the content of an 
organic solvent exceeds 65 % of the weight, while there is a possibility that 
deterioration of a gel electrolyte may arise notably, there is a possibility of 
depositing in an electrolyte constituent, without a cross linking agent like an 
element A content compound having melted into the solvent. As for the content 
of an organic solvent, it is desirable to carry out to 1 % of the weight or more and 
20% of the weight or less. 

[0030] As for said electrolyte constituent, it is desirable to contain water. The 



electrolyte constituent containing water can make higher the energy conversion 
efficiency of a photosensitization mold solar battery. 

[0031] When the content of the water in said electrolyte constituent makes the 
total quantity of said imidazolium salt and said water 100 % of the weight, it is 
desirable to carry out to 10 or less % of the weight. When the still more desirable 
range of the content of water makes the total quantity of said imidazolium salt 
and said water 100 % of the weight, it is 0.01 % of the weight or more and 10 % 
of the weight or less, and the most desirable range is 0.5 % of the weight or 
more and 5 % of the weight or less to 100 % of the weight of said total quantities. 
[0032] Subsequently, the compound containing at least one kind of element A 
chosen from the group which can form a halogen content compound and onium 
salt, and which consists of N, P, and S is explained. 

[0033] In the compound containing said element A, it is desirable to have two or 
more radicals per molecule containing Element A. Although it is good as for 
same class in the element A content radical which exists in 1 molecule, you may 
have two or more kinds of mutually different element A content radicals in 1 
molecule. There is a possibility that the polymerization degree of the polymer of 
the onium salt formed from said element A content compound and said halogen 
content compound as the number of the element A content radicals per molecule 
is one may become low, and gelation of an electrolyte constituent may become 



difficult, the element A content per molecule — the more desirable range of the 
base is 2 or more and 1 ,000,000 or less. 

[0034] The gestalt of said element A content compound can be made into a 
monomer, oligomer, a polymer, etc. 

[0035] What has a substituent containing at least one kind of atom A chosen 
from the group which consists of N, P, and S as said element A content 
compound, for example in a principal chain or a side chain can be mentioned. 
The location of atomic A content substituent is not limited as long as the target 
polymer is obtained. 

[0036] Especially the frame of the principal chain of said element A content 
compound is not limited, for example, can be used as polyethylene, polyester, a 
polycarbonate, a polymethyl methacrylate, a polyacrylonitrile, a polyamide, 
polyethylene terephthalate, etc. 

[0037] At least one kind of radical chosen from the group which consists of a 
radical drawn from the 1st class amino group, the 2nd class amino group, the 
3rd class amino group, a phosphoretted hydrogen radical (PH2-), and a 
nitrogen-containing heterocyclic compound as said substituent, for example can 
be used. Although said element A content compound is good as for same class 
in the substituent which exists in 1 molecule, it may have two or more kinds of 
mutually different substituents in 1 molecule. Especially, the 1st class amino 



group, the 2nd class amino group, and the 3rd class amino group are desirable. 
[0038] As the 3rd class nitrogen, with which said the 1st class amino group, said 
the 2nd class amino group, and said the 3rd class amino group are included, 
amino-group, N-methylamino radical, N, and N-dimethylamino radical, 
N-ethylamino radical, N, and N-diethylamino radical, N-propylamino radical, N, 
and N-dipropylamino radical, N-butylamino radical, N, and N-dibutylamino 
radical etc. can be mentioned, for example. 

[0039] As said nitrogen-containing heterocycle substituent, for example A 
PIROIRU radical, an imidazoyl radical, A PIRAZOIRU radical, an iso thiazoyl 
radical, an iso OKISAZOIRU radical, a pyridyl radical, A pyrazinyl radical, a 
pyrimidinyl group, a pilus DAJINIRU radical, an in DORIJINIRU radical, An iso in 
DOIRU radical, the Inn Doyle radical, an iso AZOIRU radical, the Puri Nils radical, 
a KUINORIJINIRU radical, An ISOKUI noil radical, a KUINOIRU radical, a 
phthalazinyl radical, a naphthyridinyl group, A kino KISAKINIJIRU radical, a 
quinoa KISAZORINIRU radical, a SHINOINIRU radical, a ferry JINIRU radical, A 
KARUBA SOL radical, a cull BORINIRU radical, a phenan dust JINIRU radical, a 
bitter taste dust nil radical, A peri MIJIRU radical, a phenan SHIROINIRU radical, 
a FENAJINIRU radical, a phenothiazinyl group, A filler ZANIRU radical, a 
phenoxazinyl radical, a pyrrolidinyl radical, a pylori nil radical, An imidazolidinyl 
radical, an imidazo RINIRU radical, a PIRARIZORIJINIRU radical, a 



PIRAZORINIRU radical, A piperidyl radical, a piperazinyl radical, an in 
DORINIRU radical, an iso in DORINIRU radical, a quinuclidinyl radical, a 
morpholinyl radical, 1 -methyl imidazoyl radical, 1 -ethyl imidazoyl radical, 
1 -propyl imidazoyl radical, etc. can be mentioned. Moreover, the spiro ring 
formation which consists of one or more sorts of nitrogen-containing heterocycle 
substituents chosen from the classes mentioned above as said substituent, the 
aggregate (heterocycle aggregate) of two or more sorts of nitrogen-containing 
heterocycle substituents chosen from the classes mentioned above may be 
used. 

[0040] As a compound containing N, polyvinyl imidazole, Pori (4-vinylpyridine), 
polybenzimidazole, a bipyridyl, TAPIRIJIRU, a polyvinyl pyrrole, 1 and 3, 5-tris 
(3-dimethylamino) propyl hexahydro-1,3,5-triazine, a tris-2 aminoethyl amine, 
poly diaryl monomethylamine, the poly allyl compound dimethylamine, the poly 
dimethyl allylamine, the poly allylamine, poly dimethylaminoethyl methyl 
methacrylate, poly dimethylaminoethyl methacrylate, etc. can be mentioned, for 
example. One sort chosen from the classes mentioned above or two sorts or 
more can be used for said compound. Especially, a tris-2 aminoethyl amine, poly 
diaryl monomethylamine, the poly allyl compound dimethylamine, the poly 
dimethyl allylamine, the poly allylamine, poly dimethylaminoethyl methyl 
methacrylate, and poly dimethylaminoethyl methacrylate are desirable. 



[0041] As a compound containing P, the monomer which has a phosphoretted 
hydrogen radical, oligomer, or a polymer can be mentioned, for example. 
Specifically, a polyvinyl phenyl diphenylphosphine, 1, 2-phenylene screw 
phosphine, 1, 3-bis(diphenyl phosphino) propane, 1, and 5-bis(diphenyl 
phosphino) pentane etc. can be mentioned. One sort chosen from the classes 
mentioned above or two sorts or more can be used for said compound. 
[0042] As a compound containing S, a thing including thioether structure can be 
mentioned, for example, concrete - bis(methylthio) methane, 1, and 
1-bis(methylthio)-2-nitro ethylene and (**) an ethyl sulfide, the polyvinyl phenyl 
phenylthio ether, ethyl (bis-ethyl thio) acetate, etc. can be mentioned. One sort 
chosen from the classes mentioned above or two sorts or more can be used for 
said compound. 

[0043] As said element A content compound and a halogen content compound 
which forms a polymer, an organic halogenide is desirable. 
[0044] As for a halogen content compound, it is desirable to make the halogen 
atomic number per molecule or more into two. The halogen atom of a different 
class in 1 molecule is made to exist, and although it is good also considering the 
total amount of a halogen atomic number as two or more, or more one kinds of 
two halogen atoms may be made to exist in 1 molecule in such a compound. 
There is a possibility that the polymerization degree of the polymer obtained 



from said onium salt and said halogen content compound as the halogen atomic 
number per molecule is one piece may become low, and gelation of an 
electrolyte constituent may become difficult. The more desirable range of the 
halogen atomic number per molecule is 2 or more and 1,000,000 or less. 
[0045] As a halogen content compound whose halogen atomic number per 
molecule is two or more For example, dibromomethane, dibromoethane, 
dibromopropane, dibromo butane, A dibromo pentane, a dibromo hexane, a 
dibromo heptane, a dibromo octane, A dibromo nonane, a dibromo decane, a 
dibromo undecane, a dibromo dodecane, A dibromo tridecane, dichloromethane, 
a dichloroethane, dichloropropane, Dichlorobutane, dichloropentane, a dichloro 
hexane, a dichloro heptane, A dichloro octane, a dichloro nonane, a dichloro 
decane, a dichloro undecane, A dichloro dodecane, a dichloro tridecane, 
diiodomethane, diiodo ethane, A diiodo propane, diiodo butane, a diiodo 
pentane, a diiodo hexane, A diiodo heptane, a diiodo octane, a diiodo nonane, a 
diiodo decane, A diiodo undecane, a diiodo dodecane, a diiodo tridecane, 1, 2 
and 4, 5-tetrakis bromomethyl benzene, Epichlorohydrin oligomer, 
epibromohydrin oligomer, a hexa BUROMO cyclo dodecane, Tris (3 and 
3-dibromo-2-BUROMO propyl) isocyanuric acid, 1, 2, 3-TORIBUROMO propane, 
diiodo perfluoro ethane, a diiodo perfluoro propane, Polyfunctional halogenides, 
such as a copolymer of a diiodo perfluoro hexane, polyepichlorohydrin, 



polyepichlorohydrin, and the polyethylene ether, poly epibromohydrin, and a 
polyvinyl chloride, can be mentioned. One sort or two sorts or more of organic 
halogenides chosen from the classes mentioned above as said halogen content 
compound can be used. Especially, two organic halogenides have a desirable 
halogen atomic number per molecule. 

[0046] In this invention, one or more kinds of compounds chosen from the 
compound shown in the following-izing 16 -izing 22 as a halogen content 
compound, using one or more kinds of compounds chosen from the compound 
shown in the following-izing 16 -izing 22 as said element A content compound 
can be used. Moreover, the both sides of the element A content compound 
shown in the following-izing 16 -izing 22 and the halogen content compound 
shown in the following-izing 16 -izing 22 may be made to contain in an 
electrolyte constituent. 

[0047] When the compound shown in the following-izing 16 -izing 22 is 
introduced 0.1% to several% into an organic solvent or other liquids, 
self-organizing is caused and said liquid is made to gel by the hydrogen bond by 
the hydrogen atom contained in amide association in said compound, or an urea 
bond. This gel matter is usually called physical gel. Although association which 
produces hydrogen bond can produce hydrogen bond not only by amide 
association and the urea bond but by the hydrogen atom contained in other 



association, since gelation capacity has the strongest urea bond, its compound 
with an urea bond is desirable. [ whether one or more kinds of compounds 
chosen from the compound shown as an element A content compound in the 
electrolyte constituent concerning this invention at following ** 16-22 are made 
to contain, and ] One or more kinds of compounds chosen from the compound 
which is made to contain one or more kinds of compounds chosen from the 
compound shown in the following-ization 16-22 as a halogen content compound, 
or is shown in the following-ization 16-22 as an element A content compound 
and a halogen content compound are made to contain, respectively. In order that 
said element A content compound and said halogen content compound may 
produce an addition reaction by the addition reaction nature functional group at 
any time [ which is contained in these compounds ] and may form a polymer 
while the physical interaction between compounds, i.e., self-organizing of a 
compound, arises if it cools after reducing the viscosity of such an electrolyte 
constituent with heating, said electrolyte constituent gels. Since the physical 
interaction has produced such a gel electrolyte between this polymer while it 
contains the polymer formed by the chemical bond as a gelling agent, in 
connection with a temperature rise, gel can carry out phase transition, and it can 
avoid the shape of a sol, and becoming liquefied, and also when a temperature 
rise arises, gel with the high stability with which the gel state is maintained can 



be obtained. Moreover, since the amount of a polymer produces gelation at least, 

the electric conductivity of a gel electrolyte can be improved. 

[0048] 

[Formula 16] 



o R 3 H 




[0049] however, the above-izing 16 — setting - said R1 — N and P — and ~ an S 
twist — said R2 is a divalent organic radical, it is a substituent containing the 
atom A which consists of at least one kind of atom chosen from a group, and an 
organic radical containing a halogen atom, and said R4 is [ said R3 is a univalent 
organic radical, and ] a univalent organic radical. 

[0050] Having mentioned above and the same thing can be used about said 
substituent. The radical drawn from the organic halogenide of the class 
mentioned above as an organic radical containing said halogen atom can be 
used. As said univalent organic radical which are R3 and said R4, an isopropyl 
group, an isobutyl radical, s-butyl, t-butyl, a nonyl radical, a decyl group, an 
octadecyl radical, a nona decyl group, the Aye Ko decyl group, etc. can be 



mentioned, for example. As said R3, s-butyl is desirable. Moreover, as said R4, 

an octadecyl radical is desirable. Even if said R3 and said R4 are the thing of the 

same class, it may also be the thing of a mutually different class. 

[0051] As said divalent organic radical which is R2, oxide, methylene oxide, etc. 

can be mentioned, for example. Especially, methylene oxide is desirable. 

[0052] 

[Formula 17] 

O R 6 H H R 8 O 

HO Oh 



R 9 — R 1 



[0053] They are a substituent containing the atom A which consists of at least 
one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, however, the above-izing 17 — setting — said R1 — N and P — and 
— an S twist — They are a substituent containing the atom A which consists of at 
least one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, said RY — N and P -- and ~ an S twist — Said R7 is a divalent 
organic radical, said R5 is a divalent organic radical, and said R9 is [ said R6 is a 
univalent organic radical, and / said R8 is a univalent organic radical, and ] a 
divalent organic radical. 



[0054] When said R1 is made into said substituent, said R1' is made into said 
substituent. On the other hand, when said R1 is made into said organic radical, 
said R1* is made into said organic radical. Even if the class of radical of said R1 
and said R1' is the same, it may be made into a mutually different class. The 
********-ization 16 having explained and the same thing can be used as an 
organic radical containing said substituent and said halogen atom. 
[0055] The ********-ization 16 having explained and the same thing can be used 
as said univalent organic radical which are R6 and said R8. Even if said R6 and 
said R8 are the thing of the same class, it may also be the thing of a mutually 
different class. 

[0056] The ********-ization 16 having explained and the same thing can be used 
as a divalent organic radical which are said R5, said R7, and said R9. Even if 
said R5, said R7, and said R9 are the things of the same class, they may also be 
the thing of a mutually different class. 
[0057] 



[Formula 18] 




[0058] however, the above-izing 18 - setting — said R1 — N and P ~ and - an S 
twist — it is a substituent containing the atom A which consists of at least one 
kind of atom chosen from a group, and an organic radical containing a halogen 
atom, and said R10 is a univalent organic radical, and said R11 is a divalent 
organic radical. 

[0059] The ********-ization 16 having explained and the same thing can be used 
as an organic radical containing said substituent and said halogen atom. 
[0060] As said divalent organic radical which is R11, the ********-ization 16 
having explained and the same thing can be used for said univalent organic 
radical list which is R10, respectively. Even if said R10 and said R11 are the 
thing of the same class, it may also be the thing of a mutually different class. 



[0061] 

[Formula 19] 

H 




[0062] They are a substituent containing the atom A which consists of at least 
one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, however, the above-izing 19 — setting - said R1 ~ N and P — and 
- an S twist -- said R1' - N and P -- and - an S twist it is a substituent 
containing the atom A which consists of at least one kind of atom chosen from a 
group, and an organic radical containing a halogen atom, and said R12 is a 
divalent organic radical, and said R13 is a divalent organic radical. 
[0063] When said R1 is made into said substituent, said R1' is made into said 
substituent. On the other hand, when said R1 is made into said organic radical, 
said R1' is made into said organic radical. Even if the class of radical of said R1 
and said R1' is the same, it may be made into a mutually different class. The 
********-ization 16 having explained and the same thing can be used as an 
organic radical containing said substituent and said halogen atom. 
[0064] The ********-ization 16 having explained and the same thing can be used 
as said divalent organic radical which are R12 and said R13. Even if said R12 
and said R13 are the thing of the same class, it may also be the thing of a 
mutually different class. 
[0065] 

[Formula 20] 




[0066] They are a substituent containing the atom A which consists of at least 
one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, however, the above-izing 20 — setting - said R1 - N and P — and 
— an S twist — They are a substituent containing the atom A which consists of at 
least one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, said R1 f — N and P - and - an S twist - Said R15 is -(C=0)- or 
-CH-, said R14 is -(C=0)- or -CH-, and said R17 is [ said R16 is a divalent 
organic radical, and ] a divalent organic radical. 

[0067] When said R1 is made into said substituent, said R1' is made into said 
substituent. On the other hand, when said R1 is made into said organic radical, 
said RV is made into said organic radical. Even if the class of radical of said R1 
and said R1' is the same, it may be made into a mutually different class. The 
********-ization 16 having explained and the same thing can be used as an 
organic radical containing said substituent and said halogen atom. 
[0068] Even if said R14 and said R15 are the same, it may be made into a 
mutually different class. 



[0069] The ********-ization 16 having explained and the same thing can be used 
as said divalent organic radical which are R16 and said R17. Even if said R16 
and said R17 are the thing of the same class, it may also be the thing of a 
mutually different class. 
[0070] 

[Formula 21] 

o 

R N N R 

k k 

[0071] They are a substituent containing the atom A which consists of at least 
one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, however, the above-izing 21 — setting -- said R1 — N and P ~ and 
-- an S twist -- said R1' - N and P -- and - an S twist -- it is a substituent 
containing the atom A which consists of at least one kind of atom chosen from a 
group, and an organic radical containing a halogen atom, and said R18 is a 
divalent organic radical, and said R19 is a divalent organic radical. 
[0072] When said R1 is made into said substituent, said R1' is made into said 
substituent. On the other hand, when said R1 is made into said organic radical, 



said RV is made into said organic radical. Even if the class of radical of said R1 
and said RV is the same, it may be made into a mutually different class. The 
********-ization 16 having explained and the same thing can be used as an 
organic radical containing said substituent and said halogen atom. 
[0073] The ********-ization 16 having explained and the same thing can be used 
as said divalent organic radical which are R18 and said R19. Even if said R18 
and said R19 are the thing of the same class, it may also be the thing of a 
mutually different class. 
[0074] 



[Formula 22] 




[0075] They are a substituent containing the atom A which consists of at least 
one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, however, the above-izing 22 ~ setting - said R1 ~ N and P - and 
- an S twist — said RV - N and P - and - an S twist -- said R20 is a divalent 
organic radical, it is a substituent containing the atom A which consists of at least 



one kind of atom chosen from a group, and an organic radical containing a 
halogen atom, and said R22 is [ said R21 is a univalent organic radical, and ] a 
divalent organic radical. 

[0076] When said R1 is made into said substituent, said RV is made into said 
substituent. On the other hand, when said R1 is made into said organic radical, 
said RV is made into said organic radical. Even if the class of radical of said R1 
and said RV is the same, it may be made into a mutually different class. The 
********_j zatjon 16 h av j ng explained and the same thing can be used as an 
organic radical containing said substituent and said halogen atom. 
[0077] The ********-ization 16 having explained and the same thing can be used 
as said univalent organic radical which is R21. Even if said R21 is the thing of 
the same class, it may also be the thing of a mutually different class. 
[0078] The ********-ization 16 having explained and the same thing can be used 
as said divalent organic radical which are R20 and said R22. Even if said R20 
and said R22 are the thing of the same class, it may also be the thing of a 
mutually different class. 

[0079] Subsequently, the manufacture approach of the photosensitization mold 
solar battery using the electrolyte constituent concerning this invention and said 
solar battery is explained. 

[0080] The substrate with which the photosensitization mold solar battery 



concerning this invention has an optical light-receiving side, and the 
transparence electric conduction film formed in the inner surface of said 
substrate, The n-type-semiconductor electrode by which it is formed in said 
transparence electric conduction film, and the front face is adsorbed in coloring 
matter, Said n-type-semiconductor electrode of said n-type-semiconductor 
electrode, the opposite substrate which counters, and said opposite substrate, 
the counterelectrode which has the electric conduction film formed in the field 
which counters, and the gel electrolyte which relays said n-type-semiconductor 
inter-electrode charge transport to said electric conduction film of said 
counterelectrode are provided, said gel electrolyte — N and P — and - an S twist 
— with the polymer of the onium salt formed from the compound containing at 
least one kind of element A chosen from a group, and a halogen content 
compound 1 -methyl-3-propy I imidazolium iodide, 1 -methyl-3-isopropyl 
imidazolium iodide, The electrolyte containing at least one kind of imidazolium 
salt chosen from the group which consists of 1-methyl-3-butyl imidazolium iodide, 
1-methyl-3-isobutyl imidazolium iodide, and 1-methyl-3-s butyl imidazolium 
iodide is contained. 

[0081] Hereafter, said gel electrolyte, said transparence electric conduction film, 
said n-type-semiconductor electrode, said coloring matter, said opposite 
substrate, and said electric conduction film are explained. 



[0082] 1) The gel electrolyte of gel ******** j s obtained by carrying out the 
polymerization of said element A content compound and said halogen content 
compound in the electrolyte constituent concerning this invention by the addition 
reaction, and making said electrolyte constituent gel. 

[0083] An example of this polymerization reaction is shown in the following-izing 

23 -izing 25. 

[0084] 

[Formula 23] 
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[0085] The reaction formula shown in the above-ization 23 shows the reaction 
which compounds the polymer which consists of a bridge formation object of the 
onium salt containing N by the addition reaction of the poly dimethyl allylamine 
which has a group containing a nitrogen atom two or more [ per molecule ], and 



which is a compound, and 1 and 6-dibromo benzene whose bromine atomic 
numbers per molecule are two organic bromides. In addition, n shows the two or 
more natural numbers. 
[0086] 

[Formula 24] 




[0087] The reaction formula shown in the above-ization 24 shows the reaction 
which compounds the polymer which consists of a bridge formation object of the 
onium salt containing P by the addition reaction with 1 and 6-dibromo benzene 
whose Pori (phenyl dimethyl phosphine) and bromine atomic numbers per 
molecule which are the compound which has a group containing the Lynn atom 
two or more [ per molecule ] are two organic bromides. In addition, n shows the 



two or more natural numbers. 
[0088] 

[Formula 25] 




[0089] The reaction formula shown in the above-ization 25 shows the reaction 
which compounds the polymer which consists of a bridge formation object of the 
onium salt containing S by the addition reaction with 1 and 6-dibromo benzene 
whose Pori (diphenyl sulfide) and bromine atomic numbers per molecule which 
are the compound which has a group containing a sulfur atom two or more [ per 
molecule ] are two organic bromides. In addition, n shows the two or more 
natural numbers. 

[0090] [ whether one or more kinds of compounds chosen from the compound 
shown in above ** 16 -izing 22 as said element A content compound are used, 



and ] [ whether one or more kinds of compounds chosen from the compound 
shown in above ** 16 --izing 22 as said halogen content compound are used, 
and ] By using one or more kinds of compounds chosen from the compound 
shown in above ** 16 --izing 22 as said element A content compound and said 
halogen content compound, respectively Association by self-organizing which is 
association physical between the polymers which consist of a bridge formation 
object of onium salt can be produced. Consequently, the gestalt stability in the 
elevated temperature of a gel electrolyte can be raised more. Moreover, since 
gelation can be produced with a little polymer, the polymer content in a gel 
electrolyte can be reduced and the electrical conductivity of a gel electrolyte can 
be made high. 

[0091] 2) The transparence electric conduction film aforementioned 
transparence electric conduction film has little absorption of a light field, and it is 
desirable to have conductivity. The zinc-oxide film with which the tin-oxide film 
with which the fluorine or the indium was doped, the fluorine, or the indium was 
doped by this transparence electric conduction film is desirable, moreover, the 
viewpoint which is made to carry out conductive improvement and prevents 
lifting of resistance to said transparence electric conduction film — using together 
- low - it is desirable to wire a metal matrix [ **** ]. 

[0092] 3) As for a n-type-semiconductor electrode n-type-semiconductor 



electrode, it is desirable for absorption of a light field to consist of few 
transparent semi-conductors. As this semi-conductor, a metal oxide 
semiconductor is desirable. Specifically, the oxide of transition metals, such as 
titanium, a zirconium, a hafnium, strontium, zinc, an indium, an yttrium, a 
lanthanum, vanadium, niobium, a tantalum, chromium, molybdenum, or a 
tungsten, SrTi03, CaTi03, BaTi03 and MgTi03, perovskites like SrNb 206, 
these multiple oxides or oxide mixture, GaN, etc. can be mentioned. 
[0093] As coloring matter by which the front face of said n-type-semiconductor 
electrode is adsorbed, the transition metal complex of a ruthenium-tris mold, the 
transition metal complex of a ruthenium-screw mold, the transition metal 
complex of an osmium-tris mold, the transition metal complex of an 
osmium-screw mold, a ruthenium-cis--JIAKUA-bipyridyl complex, a 
phthalocyanine, a porphyrin, etc. can be mentioned, for example. 
[0094] 4) The opposite substrate of opposite ****** has little absorption of a light 
field, and it is desirable to have conductivity. To this substrate, the tin-oxide film, 
the zinc-oxide film, etc. are desirable. 

[0095] 5) The electric conduction film of electric conduction **** can be formed 
from platinum, gold, and a metal like silver. 

[0096] This solar battery is manufactured by the approach explained below. 
[0097] First, it is formed in the substrate which has an optical light-receiving side, 



the transparence electric conduction film formed in the inner surface of said 
substrate, and said transparence electric conduction film, and a cell unit 
equipped with the n-type-semiconductor electrode currently adsorbed in coloring 
matter, said n-type-semiconductor electrode of said n-type-semiconductor 
electrode, the opposite substrate which counters, and said opposite substrate, 
and the counterelectrode which has the electric conduction film formed in the 
field which counters is assembled on a front face. 

[0098] Subsequently, the electrolyte constituent concerning this invention which 
is a gel electrolyte precursor constituent is poured into the gap which exists 
between said substrates and said opposite substrates. After pulling, continuing 
and sealing a cell unit, the photosensitization mold solar battery concerning this 
invention is obtained by making said gel electrolyte precursor constituent gel. 
[0099] It is desirable to heat a cell unit in the case of gelation. As for the 
temperature of heat-treatment, it is desirable to carry out within the limits of 
50-200 degrees C. This is based on the following reasons. If heat treatment 
temperature is made into less than 50 degrees C, it may become difficult for the 
polymerization degree of an onium salt bridge formation object to fall, and to 
make it gel. On the other hand, if heat treatment temperature exceeds 200 
degrees C, disassembly of coloring matter will become easy to take place. The 
more desirable range is 70-150 degrees C. 



[0100] The electrolyte constituent concerning this invention explained above 
1-methyl-3-propyl imidazolium iodide, 1-methyl-3-isopropyl imidazolium iodide, 
1-methyl-3-butyl imidazolium iodide, The electrolyte containing at least one kind 
of imidazolium salt chosen from the group which consists of 1-methyl-3-isobutyl 
imidazolium iodide and 1-methyl-3-s butyl imidazolium iodide, The compound 
containing at least one kind of element A chosen from the group which serves as 
a halogen content compound dissolved in said electrolyte from N, P, and S 
which can form said halogen content compound and onium salt while dissolving 
in said electrolyte is provided. Such an electrolyte constituent can generate and 
gel a polymer under existence of iodine (12). 

[0101] The approach of carrying out the polymerization of the monomer by the 
chain reaction like [ radical-] ion under existence of a small amount of catalyst as 
the synthetic approach of the polymer used as a gelling agent is learned. 
However, under existence of the electrolyte containing a reversible redox couple, 
especially the electrolyte containing iodine, in order that a radical generating 
agent and an anionic initiator may not demonstrate validity, a chain 
reaction-polymerization is not produced. As such a monomer, acrylic resin and 
an epoxy resin are mentioned, for example. Moreover, there is an approach by 
which a polymerization is made, removing water, alcohol, etc. which are the 
small molecule by-product which is represented by the ester exchange reaction 



as other synthetic approaches. Polyester, a polyamide, etc. are compounded by 
this approach. However, the by-product generated in the case of a 
polymerization reaction has an adverse effect on an electrolyte and a coloring 
matter molecule. 

[0102] Since the polymer which serves as a gelling agent by the addition 
reaction of said element A content compound and a halogen content compound 
is compoundable according to the electrolyte constituent concerning this 
invention, a polymer can be formed under existence of iodine and an ionicity 
medium, and it can change into the gel state. Therefore, since a by-product 
cannot generate in the case of gelation but an electrolyte constituent can 
moreover be made to gel with a little (several %) polymer, the conductivity of a 
gel electrolyte can be improved. 

[0103] Furthermore, since the electrolyte constituent concerning this invention 
contains the new electrolyte, it can control that the presentation of a gel 
electrolyte deteriorates. 

[0104] While pouring the electrolyte constituent concerning this invention into the 
gap which exists between a n-type-semiconductor electrode and the electric 
conduction film, after making a n-type-semiconductor electrode permeate, a 
photosensitization mold solar battery equipped with the gel electrolyte obtained 
by making it gel can do so the effectiveness of explaining to the following (1 ) - (8). 



[0105] (1) Compared with a photosensitization mold solar battery equipped with 
a liquefied electrolyte, it can shield easily. 

[0106] (2) Although a n-type-semiconductor electrode has irregularity on a front 
face, since the junction interface of this n-type-semiconductor electrode and a 
gel electrolyte can control exfoliating in a heat cycle, a gel electrolyte can be 
operated as a buffer coat in a heat cycle. 

[0107] (3) Since an electrolyte constituent can be made to gel under existence of 
iodine, it is possible to use I3-/I- as a reversible redox couple. 
[0108] (4) Since a gel electrolyte exists in the pore of a n-type-semiconductor 
electrode, the touch area of a n-type-semiconductor electrode and an electrolyte 
can be made high. Consequently, the electric resistance of a solar battery can 
be made low. 

[0109] (5) Since the polymer used as a gelling agent is compoundable with an 
addition reaction, it is avoidable that a by-product arises at the time of 
composition. Moreover, gelation can be produced with a little polymer. 
Consequently, the electrical conductivity of a gel electrolyte can be made high. 
[0110] (6) The solar battery concerning this invention can maintain the 
presentation of a gel electrolyte at stability, also when it uses a solar battery for a 
long period of time, having continued or the temperature of a solar battery rises 
by the exposure of sunlight, since a new electrolyte is contained. 



[0111] (7) The energy conversion efficiency of a solar battery can be improved 
with the above (4) - the above (6). 

[0112] (8) The polymerization of the compound containing said element A and 
said halogen content compound is carried out by the addition reaction, and they 
are combined chemically. For this reason, when the temperature of a solar 
battery rises at about 50-70 degrees C by the exposure of sunlight, it can avoid 
that phase transition arises in a gel electrolyte. Consequently, while being able 
to prevent the liquid spill at the time of a temperature rise, an energy conversion 
efficiency high also at the time of a temperature rise is maintainable. 
[0113] (9) The solar battery concerning this invention serves as a substrate 
which penetrates the light colored with coloring matter. Moreover, a photovoltaic 
cell is also incorporable into the liquid crystal or EL display upper part of a 
Personal Digital Assistant from the description of light transmission nature. 
[0114] [ whether one or more kinds of compounds chosen from the compound 
shown in above ** 16 -izing 22 as said element A content compound in the 
electrolyte constituent used for the solar battery concerning this invention are 
used, and ] [ whether one or more kinds of compounds chosen from the 
compound shown in above ** 16 -izing 22 as said halogen content compound 
are used, and ] By using one or more kinds of compounds chosen from the 
compound shown in above ** 16 -izing 22 as said element A content compound 



and said halogen content compound, respectively Since an electrolyte 
constituent is gelable with the physical interaction between the polymers formed 
in the addition reaction list of an element A content compound and a halogen 
content compound of said addition reaction, the amount of polymers in an 
electrolyte can be reduced. Consequently, since the electrical conductivity of a 
gel electrolyte can be improved, the energy conversion efficiency of a solar 
battery can be made high. Moreover, since the polymerization of said element A 
content compound and the halogen content compound is carried out through 
chemical association, when the temperature of a solar battery rose and carries 
out, it can avoid that phase transition arises in a gel electrolyte. Consequently, 
the liquid spill at the time of a temperature rise is prevented, and the solar 
battery with which the energy conversion efficiency high also at the time of a 
temperature rise was maintained can be realized. 

[0115] Moreover, another electrolyte constituent concerning this invention 
possesses the compound which has at least one kind of nitrogen content radical 
chosen from the group which serves as an electrolyte containing a reversible 
redox couple, and a halogen content compound dissolved in said electrolyte 
from the 1st class amino group which can form said halogen content compound 
and onium salt while dissolving in said electrolyte, the 2nd class amino group, 
and the 3rd class amino group. 



[0116] In the photosensitization mold solar battery using such an electrolyte 
constituent, since the gelling agent in a gel electrolyte, i.e., the polymer of the 
onium salt formed from the compound which has said nitrogen content radical, 
and a halogen content compound, can suppress absorbing sunlight, the 
transparency of a gel electrolyte can be made high. Therefore, since it can 
control that the polymer of said onium salt deteriorates by sunlight while being 
able to make high the rate of the sunlight which contributes to the photo electric 
translation of the sunlight irradiated by the solar battery, the energy conversion 
efficiency of a solar battery can be made high. 
[0117] 

[Example] Hereafter, the example of this invention is explained to a detail with 
reference to a drawing. 

[0118] (Example 1) After the first [ an average of ] particle size added the nitric 
acid to the high grade titanium oxide (anatase) powder which is 30nm, it 
kneaded with pure water and the paste further stabilized with the surfactant was 
produced. The n-type-semiconductor electrode with a thickness of 2 
micrometers it is thin from a titanium oxide (anatase) particle was formed by 
printing this paste with screen printing on the precise part formed on the glass 
substrate, and heat-treating at the temperature of 450 degrees C. The 
n-type-semiconductor electrode 4 which consists of a titanium oxide particle 3 



which consists this screen-stencil and heat treatment of an anatase phase with a 
thickness of 8 micrometers on a multiple-times repeat and the oxidization tin 
electric conduction film 2 (transparence electric conduction film 2) which carried 
out the fluorine dope eventually was formed. The roughness factor of this 
n-type-semiconductor electrode 4 was 1500. The roughness factor was 
calculated from the nitrogen amount of adsorption to the projected area of a 
substrate. 

[0119] Subsequently, after being immersed in the 3x10-4M desiccation ethanol 
solution (temperature of about 80 degrees C) of cis--bis(SHIOSHIANATO)-N 
and N-bis(2, 2'-dipyridyl -4, 4'-dicarboxylic acid)-ruthenium (II) dihydrate for 4 
hours, n-type-semiconductor electrode 4 front face was made to support the 
ruthenium complex which is coloring matter by pulling up in an argon air current. 
[0120] It installed on the substrate 1 which produced the above-mentioned 
n-type-semiconductor electrode 4 using the spacer whose diameter is 15 
micrometers about the glass substrate 7 in which the fluorine dope tin oxide 
electrode 6 (electric conduction film 6) which attached platinum as a 
counterelectrode 5 was formed, and it left the electrolytic-solution inlet, the 
perimeter was hardened by epoxy system resin 8, and it fixed. 
[0121] The cross section of the obtained optoelectric-transducer unit is shown in 
(a) of drawing 1 . 



[0122] Iodine tetrapropylammonium 0.5M, iodine potassium 0.02M, and iodine 
0.09M were dissolved in 1-methyl-3-propyl imidazolium iodide, and the 
electrolyte was prepared. Pori (4-vinylpyridine) 0.3g which is a compound 
containing N was dissolved in 10g of this electrolyte. Then, the electrolyte 
constituent which is a gel electrolyte precursor was obtained by dissolving 0.3g 
of 1 and 6-dibromo hexanes which are an organic bromide in the solution. 
[0123] While injecting the electrolyte constituent 10 into opening of an 
optoelectric-transducer unit from an inlet 9 and making the electrolyte 
constituent 10 permeate the n-type-semiconductor electrode 4 as shown in (b) of 
drawing 1 , and (c), it poured in between the n-type-semiconductor electrode 4 
and the tin oxide electrode 6 (electric conduction film 6). 

[0124] It pulled and continued, and as shown in (d) of drawing 1 , after obturating 
opening of an optoelectric-transducer unit with an epoxy resin 11, the 
optoelectric transducer, i.e., a coloring matter sensitization mold solar battery, 
was manufactured by heating with a hot plate for 30 minutes at 60 degrees C. 
The cross section of the obtained solar battery is shown in drawing 2 . 
[0125] That is, the transparence electric conduction film 2 is formed on the glass 
substrate 1. The transparent n-type-semiconductor electrode 4 is formed on said 
transparence electric conduction film 2. Since this semiconductor electrode 4 is 
the aggregate of a particle 3, its surface area is very large. Moreover, coloring 



matter is carrying out monolayer absorption to the front face of said 
semiconductor electrode 4. The front face of the transparence semiconductor 
electrode 4 can be considered as the fractal configuration which had 
self-similarity like resin-like structure. A counterelectrode 5 consists of said 
semiconductor electrode 4 and electric conduction film 6 formed in the front face 
which counters among the front faces of a glass substrate 7 and said glass 
substrate 7. The gel electrolyte 10 intervenes between said semiconductor 
electrodes 4 and said electric conduction film 6 while being held at the pore in 
said semiconductor electrode 4. In such a photosensitization mold solar battery, 
after the coloring matter by which the light 12 which carried out incidence from 
said glass substrate 1 side is adsorbed on the front face of the 
n-type-semiconductor electrode 4 absorbs, while said coloring matter passes an 
electron to the n-type-semiconductor electrode 4, when said coloring matter 
passes a hole to the gel electrolyte 10, photo electric translation is performed. 
[0126] (Example 2) Iodine 0.03M were dissolved in 1-methyl-3-propyl 
imidazolium iodide, and the electrolyte was prepared. Pori (4-vinylpyridine) 0.3g 
which is a compound containing N was dissolved in 10g of this electrolyte. Then, 
the electrolyte constituent which is a gel electrolyte precursor was obtained by 
dissolving 0.3g of 1 and 6-dibromo hexanes which are an organic bromide in the 
solution. 



[0127] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0128] (Example 3) Iodine 0.03M were dissolved in 1-methyl-3-propyl 
imidazolium iodide, and the electrolyte was prepared. 4 and 4-bipyridyl 0.3g 
which is a compound containing N was dissolved in 10g of this electrolyte. Then, 
the electrolyte constituent which is a gel electrolyte precursor was obtained by 
dissolving 0.3g of 1, 2, 4, and 5-tetrakis (bromomethyl) benzene which is an 
organic bromide in the solution. 

[0129] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0130] (Example 4) 2-isocyanato ethyl methacrylate 310.3g (two mols) and 
diamino cyclohexane 1 14g (one mol) were mixed, and it was made to dissolve in 
the dichloromethane of 1L. 3g and a catalyst were added for polymerization 
inhibitor, stirring this solution. When vacuum concentration of this was carried 
out by the evaporator, 300g (molecular weight 422) of 1 and 
2-bis(methacryIoiloxy-ethyl ureido) cyclohexanes was obtained. 21 1g (0.5 mols) 
and 4-aminopyridine 94g (one mol) were mixed for the obtained matter in solvent 
toluene 1L. Then, it flowed back for 1 hour, and when vacuum concentration was 



carried out by the evaporator, the specified substance A was obtained at 70% of 
yield. The chemical formula of the specified substance A is shown in 
following-ized 26 formulas. 

[0131] When 0.1g of nitrogen content organic substance expressed to ** 26, 
1-methyl-3-propyl imidazolium iodide (electrical conductivity matter) 10g, and 
0.1g of iodines and 1, 2, 4, and 5-tetrakis bromomethyl benzene (halogen 
content compound) 0.1g were mixed and the solution was prepared, the solution 
was gelled and obtained the gel electrolyte constituent. Then, this gel electrolyte 
constituent was heated for 10 minutes at 60 degrees. Moreover, this gel 
electrolyte constituent checked that a gelation condition had not collapsed even 
if heated by 80 degrees. 



[0132] 

[Formula 26] 




[0133] (Example 5) It is expressed with the ********-ization 16 by 10g of the same 
electrolytes as the example 1 explained, and R1 dissolved 0.3g for the 
compound whose R4 R3 is an octadecyl radical in methylene oxide for R2 in 
them by s-butyl by the pyridyl radical. Then, the electrolyte constituent which is a 
gel electrolyte precursor was obtained by dissolving 0.3g of 1, 2, 4, and 
5-tetrakis (bromomethyl) benzene in the solution. 

[0134] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0135] (Example 6) it expresses with the ********-ization 17 to 10g of the same 
electrolytes as the example 1 explained ~ having — R1 — a pyridyl radical — R1* 
— R6 dissolved [ 5 / R/ at oxide ] 0.3g for the compound whose R9 R8 is oxide in 
s-butyl for R7 by s-butyl by the pyridyl radical in dodecylene. Then, the 
electrolyte constituent which is a gel electrolyte precursor was obtained by 
dissolving 0.3g of dibromo hexanes in the solution. 

[0136] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0137] (Example 7) It is expressed with the ********-ization 18 by 10g of the same 
electrolytes as the example 1 explained, and R1 dissolved [ 10 / R/ 11 / R] 0.3g 



for the compound which is carbonyl by the octyl radical by the pyridyl radical. 
Then, the electrolyte constituent which is a gel electrolyte precursor was 
obtained by dissolving 0.3g of 1, 2, 4, and 5-tetrakis (bromomethyl) benzene in 
the solution. 

[0138] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0139] (Example 8) It is expressed with the ********-ization 19 by 10g of the same 
electrolytes as the example 1 explained, and R1 dissolved 0.3g for the 
compound whose R13 R12 is undecylene in a pyridyl radical for R1* in them by 
undecylene by the pyridyl radical. Then, the electrolyte constituent which is a gel 
electrolyte precursor was obtained by dissolving 0.3g of diiodo hexanes in the 
solution. 

[0140] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0141] (Example 9) it expresses with the ********-ization 20 to 10g of the same 
electrolytes as the example 1 explained - having - R1 - R14 dissolved [' / R1/ 
carbonyl ] 0.3g for the compound whose R17 R16 is decylene in decylene for 
R15 by carbonyl by the pyridyl radical at the pyridyl radical. Then, the electrolyte 



constituent which is a gel electrolyte precursor was obtained by dissolving 0.3g 
of dibromo hexanes in the solution. 

[0142] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0143] (Example 10) It is expressed with the ********-ization 21 by 10g of the 
same electrolytes as the example 1 explained, and R1 dissolved 0.3g for the 
compound whose R19 R18 is decylene in decylene for RV in them by the pyridyl 
radical by the pyridyl radical. Then, the electrolyte constituent which is a gel 
electrolyte precursor was obtained by dissolving 0.3g of dibromo hexanes in the 
solution. 

[0144] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0145] (Example 11) It is expressed with the ********-ization 22 by 10g of the 
same electrolytes as the example 1 explained, and R1" dissolved [ 1 / R] 0.3g for 
the compound whose R22 R21 is carbonyl in carbonyl for R20 in them by 
nonylene by the pyridyl radical at the pyridyl radical. Then, the electrolyte 
constituent which is a gel electrolyte precursor was obtained by dissolving 0.3g 
of dibromo hexanes in the solution. 



[0146] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0147] (Example 12) 0.3g was dissolved for the 4 and 4'-bipyridyl in 10g of the 
same electrolytes as the example 1 explained. Then, it was expressed with the 
********-ization 16 by the solution, and R1 obtained [ R2 ] with the bromine the 
electrolyte constituent which is a gel electrolyte precursor by methylene oxide at 
s-butyl by dissolving 0.3g of halogen content compounds whose R4 R3 is an 
octadecyl radical. 

[0148] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

* 

[0149] (Example 13) 0.3g of bipyridyls was dissolved in 10g of the same 
electrolytes as the example 1 explained. Then, the electrolyte constituent whose 
R1' it is expressed with the ********-ization 17 by this solution, and R1 is a gel 
electrolyte precursor in a bromine when R6 dissolves [ 5 / R] 0.3g for the 
halogen content compound whose R9 R8 is [ in s-butyl ] oxide in dodecylene at 
s-butyl for R7 by oxide with a bromine was obtained. 

[0150] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 



above. 

[0151] (Example 14) 0.3g was dissolved for the TAPI lysine in 10g of the same 
electrolytes as the example 1 explained. Then, it was expressed with the 
********_j zatjon 18 by the so | ut j orij anc | w j t ^ iodine, R1 obtained the electrolyte 

constituent which is a gel electrolyte precursor, when R10 dissolved 0.3g for the 
halogen content compound whose R1 1 is carbonyl by the octyl radical. 
[0152] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0153] (Example 15) 0.3g was dissolved for the bipyridyl in 10g of the same 
electrolytes as the example 1 explained. Then, it was expressed with the 
********-ization 19 by the solution, and R12 obtained [ R1 / R1' ] with the bromine 
the electrolyte constituent which is a gel electrolyte precursor in undecylene by 
dissolving 0.3g for the halogen content compound whose R13 is undecylene 
with the bromine. 

[0154] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0155] (Example 16) 0.3g was dissolved for the bipyridyl in 10g of the same 
electrolytes as the example 1 explained. Then, it was expressed with the 



w 



********-ization 20 by the solution, and R14 obtained [ R1 / R1' / R15 ] with the 
bromine the electrolyte constituent which is a gel electrolyte precursor by 
carbonyl at the bromine by dissolving 0.3g for the halogen content compound 
whose R17 R16 is decylene in decylene by carbonyl. 

[0156] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0157] (Example 17) 0.3g was dissolved for the TAPI lysine in 10g of the same 
electrolytes as the example 1 explained. Then, it was expressed with the 
********-ization 21 by the solution, and R18 obtained [ R1 / R1' ] with the bromine 
the electrolyte constituent which is a gel electrolyte precursor in decylene by 
dissolving 0.3g for the halogen content compound whose R19 is decylene with 
the bromine. 

[0158] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0159] (Example 18) 0.3g was dissolved for the bipyridyl in 10g of the same 
electrolytes as the example 1 explained. Then, it was expressed with the 
********_ jzatjon 22 by the solution, and R1* obtained [ R1 / R20 / R21 ] with 
chlorine the electrolyte constituent which is a gel electrolyte precursor by 



dissolving 0.3g for the halogen content compound whose R22 is carbonyl in 
nonylene by carbonyl at chlorine. 

[0160] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0161] (Example 19) 0.5g was dissolved for the polyvinyl phenyl 
diphenylphosphine which is a compound containing P in 10g of the same 
electrolytes as the example 1 explained. Then, the electrolyte constituent which 
is a gel electrolyte precursor was obtained by dissolving 0.5g for 1 and 
6-dibromo hexane which is an organic halogenide in this solution. 
[0162] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0163] (Example 20) 0.3g was dissolved for the 1 and S-bis(diphenyl) phosphino 
pentane which is a compound containing P in 10g of the same electrolytes as 
the example 1 explained. Then, the electrolyte constituent which is a gel 
electrolyte precursor was obtained by dissolving 0.3g for the epichlorohydrin 
oligomer which is an organic halogenide in this solution. 

[0164] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 



for gelation into 100 degrees C, using such an electrolyte constituent. 
[0165] (Example 21) 0.1 g was dissolved for the polyvinyl phenyl phenylthio ether 
which is a compound containing S in 10g of the same electrolytes as the 
example 1 explained. Then, the electrolyte constituent which is a gel electrolyte 
precursor was obtained by dissolving 0.3g for the epibromohydrin oligomer 
which is an organic halogenide in this solution. 

[0166] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0167] (Example 22) 1g was dissolved for the diethyl sulfide which is a 
compound containing S in 10g of the same electrolytes as the example 1 
explained. Then, the electrolyte constituent which is a gel electrolyte precursor 
was obtained by dissolving 0.3g for the epibromohydrin oligomer which is an 
organic halogenide in this solution. 

[0168] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0169] (Example 23) 0.3g of mixture of the polyvinyl pyridine which is a 
compound containing N, and the polyvinyl phenyl diphenylphosphine which is a 
compound containing P was dissolved in 10g of the same electrolytes as the 



example 1 explained. Then, the electrolyte constituent which is a gel electrolyte 
precursor was obtained by dissolving 0.3g for the Jo-ized propane which is an 
organic halogenide in this solution. 

[0170] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0171] (Example 24) 0.3g was dissolved for the polyvinyl imidazole which is a 
compound containing N in 10g of the same electrolytes as the example 1 
explained. Then, the electrolyte constituent which is a gel electrolyte precursor 
was obtained by dissolving 0.3g for the epichlorohydrin oligomer which is an 
organic salt ghost in this solution. 

[0172] The coloring matter sensitization mold solar battery was manufactured 

like the example 1 mentioned above except making heat treatment temperature 

for gelation into 100 degrees C, using such an electrolyte constituent. 

[0173] (Example 25) 0.3g was dissolved for the poly allyl compound 

dimethylamine in 10g of the same electrolytes as the example 1 explained. Then, 

the electrolyte constituent which is a gel electrolyte precursor was obtained by 

dissolving 0.5g for 1 and 6-dibromo hexane in this solution. 

[0174] The coloring matter sensitization mold solar battery was manufactured 

like the example 1 mentioned above except making heat treatment temperature 



for gelation into 100 degrees C, using such an electrolyte constituent. 

[0175] (Example 26) 0.2g was dissolved for the polybenzimidazole which is a 

compound containing N in 10g of the same electrolytes as the example 1 

explained. Then, the electrolyte constituent which is a gel electrolyte precursor 

was obtained by dissolving 0.3g of mixture of the dichloro hexane which is an 

organic salt ghost, and the dibromo hexane which is an organic bromide in this 

solution. 

[0176] The coloring matter sensitization mold solar battery was manufactured 

like the example 1 mentioned above except making heat treatment temperature 

for gelation into 100 degrees C, using such an electrolyte constituent. 

[0177] (Example 27) 0.2g was dissolved for poly dimethylaminoethyl 

methacrylate in 10g of the same electrolytes as the example 1 explained. Then, 

the electrolyte constituent which is a gel electrolyte precursor was obtained by 

dissolving 0.4g for 1 and 6-dibromo hexane in this solution. 

[0178] The coloring matter sensitization mold solar battery was manufactured 

like the example 1 mentioned above except making heat treatment temperature 

for gelation into 100 degrees C, using such an electrolyte constituent. 

[0179] (Example 28) 0.2g was dissolved for poly diaryl monomethylamine in 10g 

of the same electrolytes as the example 1 explained. Then, the electrolyte 

constituent which is a gel electrolyte precursor was obtained by dissolving 0.4g 



for 1 and 6-dibromo hexane in this solution. 

[0180] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0181] (Example 29) 0.2g was dissolved for the poly allylamine in 10g of the 
same electrolytes as the example 1 explained. Then, the electrolyte constituent 
which is a gel electrolyte precursor was obtained by dissolving 0.3g for 1 and 
6-dibromo hexane in this solution. 

[0182] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0183] (Example 30) 0.2g was dissolved for the tris-2 aminoethyl amine in 10g of 
the same electrolytes as the example 1 explained. Then, the electrolyte 
constituent which is a gel electrolyte precursor was obtained by dissolving 0.3g 
for 1 and 6-dibromo hexane in this solution. 

[0184] The coloring matter sensitization mold solar battery was manufactured 
like the example 1 mentioned above except making heat treatment temperature 
for gelation into 100 degrees C, using such an electrolyte constituent. 
[0185] (Example 31) Iodine 0.09M were dissolved in the partially aromatic 
solvent which consists of 99.5% of the weight of 1-methyl-3-propyl imidazolium 



iodide, and 0.5% of the weight of water. After dissolving Pori (4-vinylpyridine) 
0.2g in 10g of obtained solutions, the electrolyte constituent which is a gel 
electrolyte precursor was obtained by dissolving 0.2g of 1 and 6-dibromo 
hexanes. 

[0186] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0187] (Example 32) Propylene carbonate was added to 1-methyl-3-propyl 
imidazolium iodide, and iodine tetrapropylammonium 0.5M and iodine 0.09M 
were dissolved in the obtained solvent. After dissolving Pori (4-vinylpyridine) 
0.3g in 10g of obtained solutions, the electrolyte constituent which is a gel 
electrolyte precursor was obtained by dissolving 0.3g of 1 and 6-dibromo 
hexanes. The content of the propylene carbonate in this electrolyte constituent 
was 20 % of the weight. 

[0188] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0189] (Example 33) Iodine potassium 0.5M and iodine 0.09M were dissolved in 
1-methyl-3-isopropyl imidazolium iodide, and the electrolyte was prepared. Pori 
(4-vinylpyridine) 0.3g which is a compound containing N was dissolved in 10g of 



this electrolyte. Then, the electrolyte constituent which is a gel electrolyte 
precursor was obtained by dissolving 0.3g of 1 and 6-dibromo hexanes which 
are an organic bromide in the solution. 

[0190] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0191] (Example 34) Iodine 0.09M were dissolved in the solvent which consists 
of 1-methyl-3-propyl imidazolium iodide and 1-methyl-3-butyl imidazolium iodide, 
and the electrolyte was prepared. Pori (4-vinylpyridine) 0.3g which is a 
compound containing N was dissolved in 10g of this electrolyte. Then, the 
electrolyte constituent which is a gel electrolyte precursor was obtained by 
dissolving 0.3g of 1 and 6-dibromo hexanes which are an organic bromide in the 
solution. 

[0192] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0193] (Example 1 of a comparison) The electrolyte constituent which is a gel 
electrolyte precursor was obtained by dissolving polyacrylonitrile 0.2g which is 
the compound which causes self-organizing in 10g of the same electrolytes as 
the example 1 having explained. 



[0194] While injecting an electrolyte constituent into opening of the same 
optoelectric-transducer unit as the example 1 mentioned above explained from 
an inlet and making an electrolyte constituent permeate a n-type-semiconductor 
electrode, it poured in between the n-type-semiconductor electrode and the tin 
oxide electrode (electric conduction film). 

[0195] After having pulled, continuing and obturating opening of an 
optoelectric-transducer unit with an epoxy resin, the optoelectric transducer, i.e., 
a coloring matter sensitization mold solar battery, was manufactured by heating 
with a hot plate for 200 minutes at 50 degrees C. 

[0196] (Example 2 of a comparison) Iodine lithium 0.5M and iodine 0.05M were 
dissolved in the acetonitrile, and the electrolyte was prepared. Since Pori 
(4-vinylpyridine) did not dissolve in an acetonitrile when 10% of the weight (10g) 
of Pori (4-vinylpyridine) (molecular weight is 10000) was added to 90 % of the 
weight (90g) of this electrolyte, an electrolyte constituent was not able to be 
obtained. 

[0197] (Example 3 of a comparison) Iodine lithium 0.5M and iodine 0.05M were 
dissolved in propylene carbonate, and the electrolyte was prepared. 10% of the 
weight (10g) of Pori (4-vinylpyridine) (molecular weight is 2000) was dissolved in 
90 % of the weight of this electrolyte. Then, the electrolyte constituent which is a 
gel electrolyte precursor was obtained by dissolving 10g of 1 and 6-dibromo 



hexanes which are an organic bromide in the solution. 

[0198] Except using such an electrolyte constituent, the coloring matter 
sensitization mold solar battery was manufactured like the example 1 mentioned 
above. 

[0199] The solar battery of the acquired examples 1-34 and the examples 1 and 
3 of a comparison was disassembled, and the electrolyte was gelled when the 
electrolytic condition was checked. 

[0200] Moreover, about the solar battery of examples 1-34 and the examples 1 
and 3 of a comparison, the energy conversion efficiency at the time of irradiating 
false sunlight by the reinforcement of 100 mW/cm2 is searched for, and the 
result is shown in the following tables 1 and 2. Subsequently, after storing the 
solar battery of examples 1-34 and the examples 1 and 3 of a comparison for 
one month at 100 degrees C, The energy conversion efficiency at the time of 
irradiating false sunlight by the reinforcement of 100 mW/cm2 is searched for. As 
compared with the energy conversion efficiency before storing this, a decreasing 
rate sets less than 10% of thing to A, that whose decreasing rate is 10 - 50% is 
set to B, that to which a decreasing rate exceeds 50% is set to C, and the result 
is shown in the following tables 1 and 2. 
[0201] 
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[A table 2] 
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[0203] Compared with the solar battery of the examples 1 and 3 of a comparison, 

the solar battery of examples 1-34 has a high energy conversion efficiency, and 

the decreasing rate of the energy conversion efficiency by the temperature rise 

is understood that it is small so that clearly from tables 1 and 2. 

[0204] In addition, in the example mentioned above, although the example to 

which incidence of the sunlight is carried out from a n-type-semiconductor 

electrode side was explained, it is applicable also like the solar battery of a 

configuration of carrying out incidence of the sunlight from a counterelectrode 

side. 

[0205] 

[Effect of the Invention] As explained in full detail above, also when the trouble 
which all solid-state photosensitization mold solar batteries have in a wet 
photosensitization mold solar-battery list is canceled, the energy conversion 
efficiency of a solar battery improves and a solar battery is further used under 



hot environments, according to this invention, the manufacture approach of the 
electrolyte constituent with which a high energy conversion efficiency is acquired, 
a photosensitization mold solar battery, and a photosensitization mold solar 
battery can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing the production process of the coloring 
matter sensitization mold solar battery of an example 1. 

[Drawing 2] The sectional view showing the coloring matter sensitization mold 
solar battery of an example 1 . 
[Description of Notations] 

1 - Glass substrate 

2 Transparence electric conduction film, 

4 - Semiconductor electrode, 

5 - Counterelectrode, 

6 - Electric conduction film, 

7 - Glass substrate 



10 -- Gel electrolyte, 
12 -- Incident light. 
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k:Suie/Npy>'&W{t-&1»^«fl*^-ii:«e: ^fc:<fc DIM* 
aB^IIL, »6nft«BHAfcW»nB*««'4- 

[0 0 2 1 ] fiijE«»Ktt, Rli!e«IS:HMtJl7c3**'S'tJ' 

[0022] mmwmttMimfcttte, m*.a. 3^ 
iK (i 2 ) tsvitmomftwi. 3 9(t». ^tw. 

[0023] auE»tia7cJ*t±. ffi^sexoMfwi 

i:#aSLt\> -&*OiWt«ffiJ:D*>0. 1-0. 6V 
[0 0 2 4] AulE«»KffitiE«». 2 SlcSf fMS** 



[0025] mmB^itmcDrnm^tLxit, -r^^v 

»J^Affi, fcfU^x^Aig. fg4*&7V^x^AJg. e 
P'J^^AS, t^VUv^Aig, ofVPTVVz/- 

[o o 2 6] lutea^ftwoiSffliffi^ uta, mz-if. 

1. l-^^/W^^/U^^^^VF, 1 

*-;u-3-x^u>r^yy ^at-y^^v f\ i 

^f;l/-3-YV^ y * 5 *V U 9 A 7 -f * *V 

U9A7^*^F, 1. 2-^f-;^3-yDb% 
4^V-JV74*^4 h\ 1 ~xf;l/-3-YV7°D 
W^^/'J^AT-Yt^F, 1 -^atf;l/-3- 

tf ^ #v y^^* *v h\ tf p y a 
[0027] m^mmmmmmz, 

[0 0 2 8] flOEWWSatfcLTtt. X^-Uy 

<K*— h (EC) -^^atfUV^;— h. (P 
C) r&E<r>%mfj— 5R^— 

©»tt*— si?*— y-7fD7^FX 7^hxh 

x-f;^Urh7tFP77>, 2-^f;l/fh7 
tFP77^^ i^x-f^ilLtWF^^ 

[0 0 2 9] luEft»Hfflric ! B4>© 3 &«jS«^«Wfi 
«itf6 5li%*awi, y;l/«*K©KR«BI 

[0030] mim.mmmm.mz, 7jc*-&*-rsc 
wfflox^/i/^-assijasfs* <fc 0 w < -rs c t ^r*sr 

[00 31] ftuE»»H«Wt«l*07KC>'& 3 &»tt. flute 



(8) 



2 0 01-160427 



^s<o2 & ic w s l tr >*BBsti . ^ #v vvi±mt 

WIB*i:0*&W-fl* 1 0 0M%£Lfcl»fc:0. Oil 
»%CUis 1 Oli%ttT^ *fe»S L^«HI4I9E 
^S-ll 0 0ll%lcWLT0. 5SS%«±, 5®M 

[0 0 3 2] /NDf^ft^^^^AS 

* lo\> i ^*t^^57c«A'gr^ra*ra--ffl«»c 

ftS»ntfS5o ltt?l!iO<D^A*#fi»OJ:DJff 
$Lt*l(iv 2&L±, 1, 0 0 0, 0 0 0JKTt*fe 

[0 0 3 4] Huie7C*A-&#{tdW<DJBJRtt. W*fcf. 
[0 0 3 5] HuffiSSRA-a^b'&tttLTtt. Wfcfcf, 

scorn? a *-str«jftB*±fH* tc&mmicn-o t» 

[0 0 3 6] Hu8B7C*A^Wft^«<0±»(D#«a. W 
#y;fr-aK*— K #y *£*y>L/M8*^;k 

[0 0 3 7] HulB«JftS4:Lrtt. fflfctf, l»7^7 

m. 2S7^y& 3i7^yi, 7^-x7^yi cp 

H 2 -) Rtf«^aiBHfb*«llfr6»^*i*»<t Dft 

asfE^A^ft^fct, l^^te^ft-r 

[0 0 3 8] TOffil «7 5/I, Maa2»7^ysRt? 

SuHB3^T^7S^'H^n^ 3»g*4: LTtt, MA 
tf, 7^71, N-^f;l/7^yi, N, N-v^-T^b 
7^/S, N-JC^;bT^yS, N, N-y;r^-;b7^ 
71, N-;/alf;l/7^yg, N, N-S/Vaif;l/7^ 
71, N-7W7^yi, N , N-y7f;l/7^/l 



[0039] i«Ea«*a«ai««»fcOTtt. 

v^;bS, tf U ^ tf y £f <f > F U 

5*x;l/» % ^y^yhV;H, >f > F-f -YV7V 

;bS, ^-rV-f/i/S. 7*^$/-;l/S, t7f'Jy^ 
*/*^*:xv^8. 4V7*^/V~/l/S, yy 
^fn;l/I, 7xUy-;l/S, *>l//SV— ;l/g. ^A^U 

^S^l/S, 7xt>yn^z;H, 7it^;H, 7 

xy^7^-;H, ^^^+f^;bS, 7iyW-;i/ 
~jvm, txyy>i, tr^^^^s, -r>F'j^;b 

S, -fv^v FU— ;bS, *.5*^y>?~/i/S. ^l/?* 

y~;i/S, i -^^w *#v>oi/S, i -x^b-r^ 
sn^xeu^f*. fl8jBLfc«H©**&atfn*2« 

[0 0 4 0] N^ft-r^ft^irLTtt, fHAfcf. aK 

y tr~;i/-f ^ $r !/— ;K y ( 4 - if tf y . 
^y^>xv^v-;b, treys^, ey^K 

5j?y *f~;l/t?D-;K 1, 3, 5-h'JX 
jvy^y) t: Fa- 1 , 3, 5 hV7y 

>\ hVX-27^yx^7^X tfVi/TVJl'*?- 
;b7^>, *y7y^W75X ^U^^^;b7 
y;l/7^>, &V7VA/7^z/^ *'JS/7f;l/7 5/x 
=?-}\<*=f-)},* 9*7V #y i>7^1/7^yxf-;l/ 

a, waLftawo^&aati* ia*fctt2aw± 

*ffifflt5CttfT*t«o if-pfc, h'JX-27^yx 

7^>. *y ^^^-;b7^yx9 L ;b^f-;i/^^^y u— 
spy ^w^yx^/M^^u u-him&L 

[0041] p&^m-fzit&vatLT&s mz-te, y 
tx7^yi^t^^eyv- N *y rfv-sfttt5By 

■7x^;bSy^x^;l/^X^Y 1, 2-^a:— UVlf 
X*X7^V, 1, 3-lfX (v^7x^7U^X^^y) 
7°D^X 1 ? 5-tiX (y7x-MX7^y) ^> 



(9) 



»B8 2 0 0 1-16 0 4 2 7 



[004 2] S*«frr*lt*«i:LT«. W*.tf, * 

^l^*) - 2 huin^-L^ (i/) xf;l/X;l/7 
h\ ^U^7x-/l/7x^tx-f;K x?- 

£o fflEfb&Wfctt. S8JEL^:fflaflD^6atfns 1 

[0043] m^7tmA&mik&ty£n&ft*&i$&% 

L0\> 

[o o 4 4] ^tiy>^it^m±. ift?mo<D^u 
it^mc^r^ i »?*icg^§ii(7)MDy>i 

&i ^ i ^-T*tc i mm<D' np y >/g-7-# 2 oa±# 
r±^^r^rti\ 1 ^SDcD/Noy^iK^aw 1 ait* 
s t , fluE* ~yi±mt «iE> \ d y >«*<t««fr & 

^cOcfc t>#SL^(BfflfclU 2tX±. 1, 0 0 0, 0 0 

[0 0 4 5] l»?3t)^Nuy>K?-SSE^2fi(±'eft 
S/NDy>"&^fk-&«i:LTtt. Mfcfcf. S/7d^^? 

>\ i/7D^>^x ^d^^X ^7d^n 

D^hUf^X y^DD^X ^DDX^V, V 7 

^cju:/o/^>\ >/^dd7^x i/^aa^y^y, 

>\ y^naytx ^^na-r^v. ^^dd^^' 

F^>\ 5/3 — 

F7^>\ 5/3 — F^>^>, 5/3— 5^3 

3— K-r^V. 5^3 — K*>-r*V. 

S/3-KhUf^y, 1, 2, 4, 5-irh^4"-X 
^a^e^^;l/^>-if v. xtf^nnt: FU V^'Jav 

dKt**^ FUX (3, 3-y7D^-2-7*D^7' 
Dtf^^yyT?;^ 1, 2, s-huyp^/D 
^3-F/n-7Wpx^x 5/3— F^—?^ 
^u-?x3/M/^ 5/3 — FV^— y^a^N^V, sKUx 
tf^aybfc: FU > % #Uxif ^u;l/t: FU ^sR'Jxf 
U>x—« r;U^cD«fi-&^ ^Uxtf^a^et: F'jyR 

ttfT't5o ffiE'Nnyv^Wffc^WfcLTfct. flu*EL 



<7V x a y >«dP»tf 2 -D(D^m^ n a y > ftttAW* L 

[0 0 4 6] *«Wlcfel^T44, huSStcXA-S-W^* 
fcLTTEftl 6Mk2 2»c^S*i3ffc^»fr&»f*i 

-Smt-tVat LTTSBIt 1 6Mt2 2 KiRSttSflA* 

£o TKftl 6 -ft: 2 2lC^SnS76*A**{t 

S'tyt, TSHftl 6Mt2 2fc^Sn«Anyvt«ft: 

[0047] Tiafk i 6Mt2 2^s^n§jt^iM 
*y>wtSH*&o ccoy;uwjitt N awway^twftf 

W#SI;U,\> *58W*c«Stt»«fifi8«|i : t>fc7E*A-a' 
Wffc-&»fcLTTE<D{t] 6-2 2fc^;*tt5ffr&«l3^ 

satfti* iaa«±coift-&«i*^W5^S3b\ Apy 

>^it-^mt LTTEffc 16-22 fcjssnsft&w 
A«*ft-&«atf/Nnyv**{t^*i: OTTEft l 6 

-2 2te^^nsit-&«i*^afcfns iasw±<E>fl:^ 

i: tttc , tut Zftm A ^Wfb&ft t mE^ n p V >^^ft^ 

Kffl^tt^y/i/ft-rso cco<fc^^y^ii«?M«, ft 
m±mc if- o r y fohmmz l t * « rs« ^ * 

^tt«A^»«F*nsSStt©?Bt^y;l/*t#« c 4:^t* 
y;l/«WJl©««»*tt*ini±-r-5e:fc^T**«o 

[0 0 4 8] 
[ft 1 6 ] 




[0 0 4 9] fML. mJEfti 6te^5i^T. MERUi, 

mom? m=? a 3&-&tr«gs»35>\ / nd y 



(10) 



2 00 1-160427 



H 



R R 

1 o 

[0 0 5 3] fSU HuEftl 7lc*5(^T. MER 1 ^ 

A##trMftS;fr\ ^ny>JS?*^tr*<SST*, huE 
R sti 2 ffiflD*«S^ nufS R 6fcfc l fli©f«ST', ME 

R^i2fffi^W^ST$>^ 0 

[00 54] mzR^mm&mtLtzm, mer 1 ' 

fcBt MER 1 ' ttHufe*ffilS^-r^o ME R 1 1 ME R 
lc -LT fc fid \> SJEHgSS&tffSE' ^ a 

[0 0 5 5] MER 6 &<£tfMER 8 T$>£ 1 flj4)#Rfi 
ffiffltSilfcmSo ME R 6 2&0FhuE R 8 ti . ffl 

[0 0 5 6] MER 5 . MER 7 35e^ffiER°T?;&£ 2 
ffl©f«Sfctm fuiBLfcftl 6T?WWL;fc<Dfcl«l 
«ftt>OT<S8t§Ct^tSo flu! B K s . MER'S: 

[0 0 5 7] 
Mtl 8] 



h o Oh 



tt. s-7f;l/S«Lt^ £fc, MER 4 £LT 
t^^fy;««Li\ MER 3 &tfMER 

[oosi] mmR^^ zmco^mmt ittt 

[0 0 5 2] 
[ft 1 7 ] 



H 



>1 > 



OH 



OH 




R 



OH OH 



[0 0 5 8] fib, MEffc 1 Sfclte^T, MERHi, 



*-&trfr«a-?. huER 10 «: H{ffiOW«SST\ MSB R 1 1 
[0 0 5 9] Mia«^R-tftuE^NDyvjg^^-&trW 

[0 0 6 0] MER '°T'fe§ l fi»OW*SMfffcflOER 

ME R 10 &T>"ME R 1 Ui, El— 8iS<D feOTft-?rt), 



[0 0 6 1] 
lit I 9] 




[0 0 6 2] flU tuEffcl 9fc:fe^T. MERH±. 

sso®^ & * & is? a &*3&wf&mt>\ Any vjbh* 

MER 1 ' «\ Nv P&tf S<fct>*S 

A**&«SSg*>\ /Noy>H?*-grtrW«ST*. ME 
R 1 2 & 2 ffl(OfaiT\ ME R l3 & 2 ffiCDW«5T* 

[006 3] WERi*H(JE«Siai:LfclS-, MER 1 * 
ttHuEMftgtc-rSo — ^ HuER^BSEWaSfcL 
ME R 1 ' ttSuEWWaJc-r^o ME R 1 £ ME R 



(11) 



H3 2001-1 6 0427 



[0 0 6 4] ButeR^fej:^t5fER 1 3T^^2ffi^W« 
*fl£ffltSCi:tfT?*5o MERi 2 &t>1iuER 13 <i, fg] 

[0 0 6 5] 

at 2 o] 




>14 




OR 



16_ 



o 



* R 15 ^OR A/ R A 

[006 6]fiU mMt2 Olcfe^T. HulHR'-tt, 

^t^§lST\ fu f E R 1 ' fck, N, PRtfSAOftS 
A**»«»Bft\ Auy>e^t&We, ME 

Ri4«- (C = 0) -Sfctt-CH-t?^ HufciR — 
CC=0) -S/c«-CH-t\ WER 16 tt2ffifi^ffl» 
ST\ H(JlSR 17 «2 fffi<7>^ST*§o 
[0 0 6 7] MER^MES&S^L/cl^ huER 1 " 
«ME««Bfc:-r«o HuER^tuEWWSirL, 
fcBU huIH R 1 ' ttlulH#«S*c-rSo huER^huER 
»' fcOl^tt, H-tbTt, So^caasjBH 
^Lt^Ii\ huES&SK tffiuE> n a y yji? * 

[0 0 6 8] MER 14 :fc<fctfMER ls &, I«HCLT 
[0 0 6 9] SiffiR>ote«fctf«jER ,7 "C J *S 2 IBcD*r« 

^ffiffltsctmso MER 16 &rJMER 17 i±. m 

[0 0 7 0] 
Hfc2 1] 

o 



>18 



R 19 



[0 0 7 1] flU (SEft2 lfclfc^T. hijERUA, 
N, PROF S J;0*SSfr&aK*ft£4>&< fcfc lfll 

^ttrfSSt?, huER 1 ' fcfc, ISL PRtfS^O&s 

A*^«rtWB5*\ ADf>^tWKt\ ME 
R isfcfc 2 M8E R "Hi 2 fffi<OW»3T*& 



[0 0 7 2] iuER^HuEBSiSfcLfclS. MER 1 ' 
ttHuEBSSBte-rSo — ^ MER^nfflffl&aSfcL 
fcB. ME R 1 ' ttfluE 3 &«Sfc:'i*So MIS R 1 £ Ml E R 

r i:os<oa»«. H—teLT*^ jsi^csa^aaa 

[0 0 7 3] MaER 1 8fccfcr>WER 19 T : ^^2fffi^a 

SWSC^^tSo MER 18 &.t£MER 19 te\ m 
—Wm<D$><DT*$>-?Th, HCSca&Sffl»Ok<DT?fc 

[0 0 7 4] 
[ft 2 2] 



3 20 



a 22 



I 

H 



[007 5] fiu 8uEft;2 2JCfel>T, MER Hi, 

*-&tf*«S7?. MfER 1 ' N, PRTSS&VtZZ 

R2o«2ffiOW»S^ MER 21 & 1 «BRDW«St*. flu 
E R 22 & 2 ffioW»ST*So 
[0 0 7 6] huER^buES 



SfcLfcR, ME R 1 ' 
«HGE»«Sfc:-rSo -7?. HSER^fluEWaSfcL 
fcSK. ME R 1 * t±9SE*aSfc"r§o MER ! £MER 

[0 0 7 7] MeR 21 T^^»l(W-«l^LT(t fij 
tftftSo MER 2 Hi, |5|— »H<Ofe(Ot?&oTt>., s 

[0 0 7 8] MER 2 °*5£tfWSR 22 Tfc3 2ffi<OW« 
Mt^c^Wt^ MER 2 °&a¥jf£R 22 <i. m 

[0 0 7 9] :*^Tf\ ^SSWfcftSWIBICHfiEW^ffl^^ 

[0 0 8 0] *«fflfel«S5tiBfl®!*RS«ffitt. ftSft 
ffi«rWr«S«fc," MfEa5«OrtBBfc:*J«*n*aWW 



(12) 



WW 2 0 0 1-16 0 4 2 7 



mm t Ufa-? % mc n % mmmtt w-r & jt i^mi 
t , m$ttfamm<D mmmm t me n s*w*««ra 

i -*f-;l/-3-:/ciif/i/«Y *7LT<*(*i?<< 
T-f*#4 FStf 1 ~^-1 , ;l/-3-s^-M^7'J 



[0 0 8 1] JK"F. B8Ey4/««»H, luBaa?B*tt 

[0082] i) r^wmn 

[0 0 8 3] CO«*&E<D-W*TKffc2 3— ft 2 5 

[0 0 8 4] 
Ht2 3] 



CH 2 



Br-(CH 2 -h-Br 



CH q 



CH, 



Br 



.0 



CH 3 -N-CH 3 



I© 



2/ 6 

Br© 



CH3-N-CH3 



[0 0 8 5] BuHEMt 2 3 fc^-TEJEsStt. ^it/M^a 



[0 0 8 6] 
[ft2 4] 



-(-CH 2 -CH-)— 



CH 




-(-CH^-CH-f- 



Br— f-CH^Br 




-(-ch 2 -ch4 



[0 0 8 7] fulBft 2 4 fc^-TElSStt. U V/fi?*^ 



[0 0 8 8] 
[ft 2 5] 



(13) 



4$gS2 0 0 1-16 0 4 2 7 



-CH^CH^ 



-(-CH 2 -CH+- 



-q] + BrH-CH^Br 



[0 0 8 9] HuEfb2 SkiS-TRlEatt. WBtJH?** 

[0 0 9 0] tuKTC^A^Wft^i: LTjtuIE!<Ofb 1 6 
Mb2 2te^2*i«{b^»fr&»fn5 lffl»W±<0{fc 

cofti 6Mb 2 2fci^nsfk'&«i^&a«n« ins 

IttBH/Nayv^Wft-ftW^LrffiEcOft l 6 Mb 2 2tc 
^»OS-&»T?y;l/{b*^ W*5Cfc #T*S 3 fc*. 

[0091] 2) mmmmm 

mnmmmmwm, nr«3e*«to»iK*^a<, fro*? 
77ife^,t^y^M if # k - y s titz mitx x 

[0 0 9 2] 3) nl*i*t« 

&JMHb»¥»fl*WSL<,\, Jif*ft9fc:«. 

V N v;l/n-^A N /n7^»)A, Xhn^A, MS 

zsV^zsr£Zoym%&mo)M\t¥B, S r T i O 3 , C 
a T i O 3 . BaTiQ 3 , Mg T i0 3 , S r Nb 2 



Br 




-f CH 2 — CH^~ 

[009 3] fuI2 n sa*w*««o*ffi»cR»?ns-fe 

- b 'J XSO»S^JB«*k *X S 9 A- 

;l/-r — Ls - f>X - *J7 V 7 - tf h° y vvbfg 

[0 0 9 4] 4) *f[RjSt& 

c©»fRis«tt. ^a*w«oKiR*^a<. fro** 

14^t^c<h/«$t^ 0 frfr£351£lcfci\ BtfbxX 

BMfciE»IMa if L t 
[0 0 9 5] 5) agfSffii 

JBfiR-TSC i:frT?^£ 0 

[oo9 6] c^emmm*, Lxricmn^z 

[0 0 9 7] 3fT, TtS^S^WTSStRi:. tul2S* 

m^mfo?) mm n si^vwts <b *r ia-r £ bbu: n 
[0098] A /jvvtnmnmmmm f W}-£$>%> 

[0099] yMt<Dm<inm^~v h**pj»-rsc t 

fr^^ LC v /jn^BM(7)fiS«, 5 0 — 2 0 0 °C0DiBiH 
t><Dt?*5o »li»5 0taw§i:., 

tcft^nj^fr^^ 0 -7?, j»«aas^2 o o°c%m 



(14) 



m$ 2 0 0 1-1 6 0 4 2 7 



«E1H«. 7 0— 1 5 0°CT*fc5o 

[oio o] Lz±mwLfz#mmci%%mBMmi&m 

tt, 1 - ^ f 3 - ^ 'J A7 ^ ^ ^ 
-fh\ 1 3— ry^aif;l/-r 5^/';9A7 

-r^v f\ i -^f^s-^w^^/'j^A/ 

<Y**V F\ l 3 — fV73-)l»f-*j?W? 

LsT-f* #<< KRCF 1 - ^ 3 - s ^Jlz-f ^ £*V 

'J^A7^^V F£Dft£Pfr£j§1ft£n£'>ft< i: 

7fM^&C^«Itgft. N. PStfSctO*S8¥A^S 
M-T^o coi-ift^MHlffl^Hftt, 3^Hi (i 2 ) © 

[oioi] yMmtte%m&{k<D&f£75mt it, 

'>S<E> ftl»(0"#ft T T** / ^ - 3& 9 W $ fc -Y * 
Lft#5. Rli!S»*mt3a7tJ#«*tr«IIP«. 1#lc3^ 

ftM-&&£c;ft^o c<OcJ;?ft^e/v— £ lt», 

5 ft T»* 3 7 ;b a -;L/ft if * L 
7^ Fft£tfc©;SffiT^asn3o L^LfttfpK a 

[0 10 2] *SSW«c««1ijWRjH«Wc:d;titf. flu!2 

ck o ^i/ftw t ft 3 fi-&**^-r £ cttfT*%$>tc 

[0 i 0 31 ?&ic, «r 

[0 10^] ^mm%^mmnmma^nm.^mwm 

(1) — (8) tRWt5S»a**t5C fc*^*« 0 
[0 10 5] ( 1 ) jKtt»»H*«^.S*£Ji»a*PB« 

[0 10 6] (2) nS*W*««ttl5Hfe:iHJ|{!i*W^" 



[0 10 7] (3) 3^jRO«Fl£TT*«)»«fflfi8!ft*y 

[0108] ( 4 ) n S¥W#»«©affL<t'fc: 

[oio9] (5) FMtmt&%m&w*tttwfcfoic 
[oiio] (6) *5gwfc«s*»«?att. mm&M 

[0 ill] (7) MIE (4) —HufEI (6) lc£*i±m 

[0 112] (8) MfE^A^^-r^ft'&Kl^BufS 
0-7 0 5 C^^c±^bfc^tcy;b^mft?atc 

[0 1 13] (9) *51Wlt:«s*Hafatt&*U:<i:o 

[oi i 4] *sgMfc««*»watcffijB*n's«»K 

1 6MK2 2kz^nS{t-&WA^a«fn« lWHW-b 
?iufE!«fb 1 6Mt2 2fc^*tiSfb-&1»^&atifn« 1 
RtffluSS/Noyv^r^t&fti: LThuIBO^ l 6 Mb 2 

2 fcr^stisft'&tt^&atfti* i aiHw±oft^w* 
Bj&zntc n-&fom<DmmM ft asff « t * o tiki 

*;l/4 J -K«J»a|s*3K<-r«c4:WT?*So Sfc. IMS 
tc^ A ^ ^ p y v-SWft'&W Wftlg-& 



(15) 



ftBH 2 0 0 1-16 0 4 2 7 



[oils] *mm&%m<Dmmmmm&, 

CO l l 6] COJ: ?«tRMi^«Jflt^%4iia! 

o flu legate ws^ « f fc«* tAoy >«*{fc*tt 

w<«ctm5o for, ±w^fcsa#t*ft 
<-r* me*— ^Afioa-^f*^ 

[0 117] 

[o i i 8] mtfom i ) 3«ag#3 om^km 

-x h*fp».ofto ^xaffiLh*cjBm^n3fe««a« 
j^45o°c -eiBtfasi* r ^ c £ ^ cfc t> > as-ft*- ^>(7t^ 

2) ±fc:»*8MB < 07^^---i?*B^6*S8Wb^^> 
*3SM*®$4^7*X:7r — 1 5 0 0T*o 

fee 77*X7r^^-tt, S^tS^Sffiic^rr^ 

[0 119] #:^T\ S/X-lfXCS/^S/T^- h)-N. N 
-ex (2, 2' -v?tfU> ? ;l/-4 J 4* -->Vj;1/^> 
SO -;l/-r^^A(ll)zi7kfp» co3x i o-«ii|6t8x 

[0 12 0] WfS]ti5 ^ LtaMo^c7 7i 

SAP* a b tx^t 5/5fc«8g 8t'Ba6TiSUo 



[0121] m^fttcjmmm^-v f^rm^h 

1 CD (a) ic^-r 0 

[0 12 2] l -^f;b-3-^nW^^/^A 
7-Y^^V Ffc:. £Mkxh^:/at?/b7>^e^A 
0. 5M, cfc^ft^'J^AO. 0 2MRtf3^^0. 09 

tofco 

[01231810(b), (c) iCTKr^tc, Ttm 

1 0*ftAU ISSMftl 0*nSJ¥«M*«S4k: 

(«1I6) <&RBlci£ALfco 

[0 1 2 4] 0*^0^. (110) (d) ic^r^-MC 

PLfcgL 6 0tt3 0#|ffl*y h^l/-ht«t§ 
[0 12 5] Ih&fc^ *7X1I1±ICH gflJJWB 

ti2^M^nn^o aw*nffl¥»ft««4tt. to 

EaW»««2±kUB**h*o CO*«M«ilB4tt. 
^^>o Wf^m^5«, *7Xlft7t, llufcl/i^XSS 

7 oSrfflod -&HuK*«tt»B 4 tWrRi-r^Sffifki-iB^ 

BS*Wf*««4 fcffi[BS5»«ffll6 fcOH»c^ft«n§o c 
CO J: 5 ft^it«®*BWfflT?tts huSH**^X»« l fflj^ 
^AI^LfcTt 1 2 £ nS¥«M*Wi 4 0*ffiJC!R»Sti 

[0 12 6] (HJKW2) l-^fil/-3-^PW 
^^/U^A7-Y^^V FIC3 WRO. 0 3M*»»* 
^ S»R*HSL^o C(D«»RlOgJC. N^^f 

[0 12 7] L^9«ItMWt^C^0i 
[0128] (SSfiHW3) 1 -^^;b-3-^ntf;b-T 



(16) 
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WBRfcMRLfco Crlill Ogle, N*^W 
S 4 , 4 - tf tf D S/;I/0.3g^ig»S-l± 
fco ^jSSElC. »«J|{t*-C*« 1 , 2, 

4, S-^h^^X (^D^^f;I/) ^>-tfV^0. 3 

[0 12 9] co*5*«»llffl«»«:m^Sci:JK^ 

[0 1 3 0] (^flSffl]4) 2--fVy7thxf;M^ 
^'JU-h3 10. 3 g (2mo 1) ^^>7^yy^P 
'vfc"9-> 1 1 4 g ( 1 mo 1 ) t&m^ls. 1 L<?)y v 7 

x^;l/^U-f F) 5>^a^*9"> (»7fi4 2 2) 3 



OOgftnfto t#?>nfc^S^2 1 1 g (0.5m o 
1) ^4-7^ytf^^>9 4g Clmol) Jg:jg(«h;l/X 



SSL, x/^iCu 



[0 13 1] {fc2 6tSt3fn«i*^fS«ftO. 1 
g£. l 3 - ^d W 9^7^* 

2.4,5-x h^^X^a-t^f-;l/^>^> (Mayy^ 

[0 13 2] 
[<b2 6] 




[0133] mmmiymwLticDtmm 
&m.mm o gic m^Ltdti et^^^ R»tf 

g*S»^^:feo *<Z>»^ ^Ojgffi^i, 2, 4, 5- 

^ c ^ j; o , rfrmffimffimwT&zmmnmjmi 

[0 13 4] CO*^a«»j(IH«!ft*fflt^ilfcJMn 

[0135] (tM16) *iH»n?lfflLfcoiH« 

&m«Hl Ogle. mx&Ltcitl 7TSb$n, R 1 tf 

T\ R 6 tfs-^;bST\ R7/^s-7f;Ht\ 
^FfybvT, R 9 tf#*v FT*&3 ffc^W£0. 3 

[0 1 3 6] COcfcdattlWMJHaW^C^CfcJK^ 
fct, ftu^Lfc^MMi i:lKl«Jcbre*li«SB*IO«ifi 

[0137] emmm i ) ^ssct i rmm Ltzoit mm 

fttBSl Ogle. B63Lfc(t:i 8T*b£tU R'tf 



tfU^;l/ST\ Riotf^^^-;bST% R«itf^;W>x;l/ 
TglCl, 2, 4, C/n-t ^> 

[0138] co)&5&mmRm&m&m^&£t&Lft 
[0139] cxam 8 ) i tmbbh L/cco mm 

*«»«10gfc. BU*ELjfc{fcl 9T'Sb?n, R'tf 
b°U^;l/ST\ R 1 ' tf^uy;l/ST% R 12 tf^>-r % > 
U>T% R ^^») V f y U>T^^ft-&i^ 0 . 3g^ 

0. 3 g cfck:«fe0. y;i/«»«HuSKf*T*& 

[0 14 0] co±5ft«)»Hj|^8W*ffli^ci:«W 

[0 14 1] (*««9) ^Sfe^J 1 T^Ufc<9£|HI« 

£«f»Kiogfc: % gffisu;fc{fc2 0T**b«**u R'tf 
b°U^l/St\ R r tf tf V R^tf^Utfx 
;l/T\ R ^if>^JV^-;W\ R 16^5*2/ r 
7-yPvt^^fc^t^O. 3 g^fi?^-t±fc 3 

^^a^y^a^e-N^+^V^O. 3gM^ 
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'/Co 

CO l 4 2] co<fc5ft«l»jllB«1**fflv^ ; 5.cii:Ct^ 

[oi4 3] (jgssCT i o) nffi(?y i rmmLtccDtm 

Ogle, M3Sbfe{t2 1 tSt^tl, R 1 
[0 14 4] C(0±5a«»Kffi«!ft*fflO^CfcJ|J(W 

[0145] mmm i i ) i ^Kwufcofciiu 

t^iiS 1 Ogle. B3SBLfeffc2 2t«to*n. R 1 
^tfU^l/ST, R r AHf'J y;HT, R2o^*;l/d? 

[oi4 6] c<D&5&m&xfszifmi*m^zz£&9i 

[0 14 7] 2) HfiSCTi t?9MWLfc<D£BI 

«ft«8Sl0gfc4, 4' -tflfU^b^O. 3g^ 

£tU R RWf l/y^yKT\ R 3 ^ 

[0 14 8] L©J;9«»iMWt^C^W 

[0 14 9] (^JiECT 1 3) HffiCT l t?RWLfc<Di:lRl 
i«fil 0 glctr.t? U^;l/*0. 3 g mft¥£-t±/c 0 
foil, CCDSiKfc:. fu^L/cftl 7"e»t»*ti-, R 1 
R r RWvFt\ R6^ s 

T\ RW^y KT^^>/Mu>/>^{h:^^:0. 3 
[0 15 0] LW5^fiSI«fflt^ci:W 

[oi5i] (gmm 1 4) mtm 1 TBWBUfcokH 

«£:«BH l 0 g fc: * — £ L) 0 . 3 g ««« v* -fet 
/Co ^■©JSMtfciujSLfcft 1 8T«t»5n, R 

»^3^^T\ R 10 ^v^;bST\ R"^*;l/^;l/ 



■e»£/Nny>^{fc£«#0. 3 g*jS»Sti:Sil4: 
JcJc'9. y;MWRttf{|:7««tlKRIBA««ffft 0 
[o i 5 2] ^©«t^*«»Hj|B«»*ffl^«ci:JKW 

[0153] @«sw 1 5) mmm i T-Kwi^ofcH 

i^jyg^ R 1 ' &mmT\ R^^>r->iy^T\ R 
y f y U^T^^ ad f y^ft^^ 0 . 3 g 

[0154] z<D&oftmmmmf&w%:m^z>ctviH 

[0 1 5 5] (Mmmi 6) $jt(f)l T'RWLftOiH 
«fcSfl¥S 1 0 g ic tf tf y ^;b£r 0 . 3 g 

/co *<d». *<0iS}KfcBijjSLfc{k2 o-esbsn, R 

itf#ygT\ R 1 ' &MM*V, Ri^^;U;K-;l/T% R 15 
#*;l/aK—;!/-e. R^7?s/^v^ RiWyl/>T 

h^^usfi/^mt-smzQ • 3 g cfcfc 
[oi5 6] z<D&?tenmnmj%ty%r\tt^z-t\:AW 

[0 1 5 7] (^fiEffl i 7) USSffl 1 7?flKML^04:|S| 

l^tiii o gtc^-tfy v>^o. 3g*»»*H± 

fee *<D», ^^?S^Bu3^L/cfh2 1 Ttb^n, R 
1 R 1 ' ^^T\ R^^fy U>T\ R 

f ^> u y a p y v^t o . 3 g^r§»-2 

[0 15 8] (!<?)<): ^^ISIM^ffli^ c 

[0 15 9] (SOSBS 1 8) ^SS^iJ 1 TlWjbfc<7)£[H] 
«ftfl»Hl Ogfclf if y>;;l/*0. 3gJ&»SP^-» 
fco *<0*.. *©«KteSu3ffiL;fcfL2 2Tm>Sft, R 
R 1 ' tf«*T*. R2°^^;i/^;i/T% R 21 

*V^l/yt\ R22^;i /3 j-;-;|/T*fe^/ND^r>"g'^f{t 
£W*0. 3 g^jSW^-iirSCfcfccfcD, ; /;l/|B!fill 

[0 16 0] C (^J; ^ ^isifflra^^i^ c <^ 

[0161] (MMm 1 9) ^»1J 1 VVRWLrz<Dtffl 

wzmmm 1 o gic p&<$m , *zik&to?&z>tfv ir- 

;V7x-;l/y*7x-;b,tX7^y^:0. 5 g^rjgfl?^^ 
/Co coftSJKJc. -fiAD^ytt^l, 

6-i/7"D^^y^0. 5 g3&jg»^-ii:Siii:lc<fe 
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W 20 0 1-160427 



[0 16 2] CflD*5ft«IHIffldl**fflO\ froW 

[0 16 3] (n«0ij2 o) mmm i ■e«WLft©kH 

[0 16 4] c<0±-5ft«BJIfflfiE»*flai\ ^oy;!/ 

[0165] (ss«w2 1 ) m$tm ^ r^smLittDtm 
m^mmm o g s ft^r^* # y e~ 

;b7i-^7i^Wx-rW0. i g^r§»^-^ 
yattFiJ^U^O. 3 g^igfBS-tfSc: i:lc 

[oi6 6] c(o^o^nmmmfsm^m^\ t>^/?i 

^LfcSgMWl fcl«I«k:LT&*iB®lt*:PBtBffi*!!!3ft 
[0167] (HSfififlJ 2 2 ) fHfifcfi&J I LTcCD £ |s] 

i o g ic s *-s-*-r«(fc-&!»^a&^^x^/i/ 

ti^Dy>ttT^^xb 0 7D^t: KD >^-U rh?£ 
o . 3 g fcigflPS-ttS c £ ic «fc o , y;i/«BJIWJB»T 

[0 16 8] CO<fc^j:t«?SM»fflt\ froW 

[oi69] cmmm 2 3 ) mmm 1 r*WLft©i: m 
mtzmmn 1 ogfcN**rr*{t^m?&*^ji£~ 

;i/ tf y y > £ p ^ttt £ f fc-g* Tfc £ sK Uifx;i/7x 

a^fb^D/Nv^o. 3 g*JSIW5-&Sci:*c<tD. y 
[0 1 7 0] c<D*5*«»»IH***ffli\ 

it(Dt£&<DBMmum%: 1 0 otttscfcttjm, to 

[0171] mmmz 4) guspoi t^al^^is] 
iniii 0 gjcN^iS'W-rs(t-& ! ftT?**5Ky 

/U-f ^$*V— ;i/*o. 3 g^mm-tE^tco ceo 



-#0. 3 g*»»;^l*5Cfcfc:<fc9. y;l/«SMuK 
[0 17 2] C^<fc-5a«»Kffl«»*fflO\ 

Ltco 

[0173] mmm2 5) sfenm 1 tibwl^oo^iri 

H^liSi 0 g lc ,f u 7 V ;L->7 f ;l/7 ^ >^ 0 . 3 
"n^v^O. 5 g*}6)SPS-«:SCfc»*:<|:0. 
[0174] c:o«fe5ftfll»ajB^»*fflo\ 

ftofca&oawauffifift* 1 0 o'Cfc-rsc £VLH&, m 

[0 17 5] (gOltm 2 6) ftffiffi 1 tRWLftOfcH 

1 0 gtcN^w-r^it'&^Tfe^^u^v 

^T^^^D^x^^^ODig^O. 3g^?gfii£ 

« c i: u: j; t) , y^mmmmmitv^mmmmmi 

[0 17 6] COi-jatBRttSflJ^ffl^, 

ftofcaexonwafflfija* 1 0 o'acir&ci^j^m. as 
[0177] (%nm2 7) ^sa^j 1 vmwLtccotm 

Infill 0glc*U^f;I/7^/xW^*U 
U-h^rO. 2 g£r*gft?£-t±fc 0 *<D8L coJSiRJc: 

[0 17 8] C^)J;^d:t»lffi«ffll\ 
{to^^tO^SSS^ 1 0 0 o C&C*T£cl£^m. M 

[0179] (.mmm2 8) mmmi vmwLtccDtm 
m^mnmi ogtc^u^Tu^^^-^y^^^o. 2 

^■9->^0. 4 g cfcfccfcO, y;V«» 

[0180] cco^d^msaffl^^ffliv 
j6Lfc*itfi«i £mmicLT&mmmm±mnm%m& 

[0181] (Hfi£&lj2 9) USSftlJ 1 TS^L^cO^lsJ 

atft*»Hi ogtc^uTu^T^v^o. 2 g*mm 

^0. 3 g&mmz*£Z>££lc£0. 'fJl<WBMmmi* 



(19) 
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co i 8 3] (mmm 3 o) sgsguyi t^l/c^i^u 

i o g ic h y x- 2 7 ^ y ^ >^ 
o. 2g%i8»j^e c^as^i, 6-y 

7p^^^0. 3 g^«2^£C<^Cj; 0, y 
[0 18 4] fro^ 

it(Dfcv><Dmmmum& i o o°c^^^c^i^^«, to 

[0 18 5] (mS(?ij3l) 9 9. 5gft%<£> 1 

mzittio Wf^ntcmm \ ogtc^y (4-trx;i/t?y 

^» 0. 2g^»$ttfi 1, 

[0186] £(D£5KmmmMfim&m^&£t&ft 

[0 18 7] 3 2 ) l-^f;l/~3-yDli> 

^ # V V *? A T «< * $ V K ic 7* o fc? U > * - * * - h 
fcgsfio U » 6 ftfciSJgfc J; 5 fk-r h ^> ^ a b°;b7 

-^/nO. 5M&t/3^0. 0 9M^^i^^ o ib 

n^cfgyKi ogic^'j (4 -if— y*/» o.3g^rg 

[0 18 8] C(O<fc^*«»KtBdc»*ffl0^CfcJet^ 
fcfc. Bu^b/c^lffiCTi i:H«k:LT€i*ia«S*:Ri«ia 

[0 18 9] (MmM33) l-^?;I/-3-^V^D 
fcf;W5^7'J ^AT-ftW RcJ;Mt;*U ^LO. 
5M&tf3^|gO. 0 9M#igjS;*-t*\ «»R*H«L 

"J (4-lf-;l/tfy S^v) 0.3g*S»*-ii:*:o 

v£:0. 3 g^fg£#3C£fc:<fc(x y;bS»HBu8g(* 

[0190] ctD&oftmmssmw&m^zc t&LK 

tt, ftMUfcSSfcfHi i:|eiaik:LTfeJR*»a^*»«fl!l 
SffiBLfc 

[0 19 1] (MM3 4) 1 - ^?-;1/-3-7d^1/ 
"<3.WJ % }Ls7'f*jf>( K2ftQFl -^^;b-3-^ 

0. 0 9M*jg)B£-t!\ mS?a^Piabfco C<3D«fl¥S 



Sftftat*§ 1 , 6-^>7p^J^0. 3gm 

mz^z c tick d , ?)vmmmwMfcT&z>mBmm 

[0 19 2] Cfl[)±5a«Bll«««*ffl^«Ci:CW 
*BBSL;fco 

[0193] otKM i ) mmm 1 7iBwtfc©^Ha 

fttSBiOgic, ea«l«ft«iEC'rft:-&«T*«# 
yr^yn- hy;i/0. 2 g*S»;£-i*sc fcfc,fctK 

[0 19 4] Hu3LfcgSSK0!l 1 TRWLfc^fcEiaia^ 

[0 19 5] 0*0-3*. ftWSESBR^ax KOBBn 
S»#X«S:*S/»JBT?fjP L/cgL 5 0 °CT*2 0 

[0 19 6] "(tt:*4M2) 7-feh-h'J;Vk:, £Mty 

^PliLfco Cdl(g@9 0li% (90g) IC10S 
8% (lOg) o^y (4-tf-;l/t°y 
1 0 0 0 0) SSJiDL/fctCS, ;Ky (4 

y^» /^7t h ■jyuciBL^^o/'c^^ ms? 

[0197] (JtRffl 3) b° htc. 

^ mpM^HiSL^co c<Dmmn9 om&%ic 1 oi 

fi% ( 1 0 g) «5l?y (4 — ti— ;l/t? U *Jl/) (.ft^m 

«<2Doo) *»»*^o toa. mi 

1 , 6-i>7D^^y^ l 0 gjS»^ 
[0 19 8] C©«k3«:«»Jlfi«1**ffll^Ci:«*l- 
[0199] {#^n/c^(?ij 1-34 RtfttKCT 1 , 3 

[0200] sfe, mmm 1-34 Rtfjt«p 1,3^ 

±l^m^tCO^T, mWsMit* 1 0 OnW/cm 2 ^fflT* 

1 , 2 ic^To ^s£ct 1-34 Rtftmm 

1 . 3 0*RB«»* 1 0 Q°CV I *nHBti?WLl,1t1k, 9. 
im^ytft 1 0 0nW/cm2(D&mT*Mfr\Crcf&(D^*?V^ 

4:Jt«L, ETWl 0 A ^ fgT^ 
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tflO-5 0%OtOSBtU f£TW5 0%^i^ [0 2 0 1] 

§WC^:L, *03B»*TIB«K 2lc^ 0 [g| l ] 
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£Jfc#j34 


N 


Br 


6 


A 








4 


C 


tt&#j3 






4 


C 



[0 2 0 3] IK 2fr&fJB5fr*<fc-5fc:> SlfiSfWl- 

3 4 eO*»«H&tt. J±l£08 1 , 3 tDrfcHWftfcijt^T. 

[0 2 0 4] sMo, HuaLfc*3BteWfcteO>Ttt, nl* 
[0 2 0 5] 
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2--mmnm, 7-^xi« 

4-*»fWt 1 o-WJ 

6 ^»«H. 
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